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SOME ASTRONOMICAL FACTS AND FALLACIES.* 
J. E. GORE. 


The following astronomical facts and fallacies, which I have 
collected from various sources, are not usually mentioned in 
books on astronomy, and may prove of interest to the general 
reader. 

It is mentioned in the “Anglo-Saxon Chronicle’ that a total 
eclipse of the Sun took place in the year after King Alfred’s 
great battle with the Danes. Now, calculation shows that this 
eclipse occurred on October 29, 878 A.D. King Alfred’s victory 
over the Danes must therefore have taken place in a. D. 877, 
and his death probably occurred in A. p. 899. This solar eclipse 
is also mentioned in the “Annals of Ulster.” 

It is stated by many historians that an eclipse of the Sun took 
place on the morning of the battle of Crecy, August 26, 1346. 
But calculation shows that there was no eclipse of the Sun 
visible in England in that year. At the time of the battle the 
Moon had just entered on her first quarter, and she was parti- 
ally eclipsed six days afterwards, on the 1st of September. The 
mistake seems to have arisen from a mistranslation of the old 
French word esclistre, which means lightning. This was mis- 
taken for esclipse. The account seems to indicate that there 
was a very heavy thunderstorm on the morning of the famous 
battle. 


A dark shade was seen on the waning Moon by Messrs. Hirst 
and J. C. Russell on October 21, 1878, “fas dark as the shadow 
during an eclipse of the Moon.’’+ If this observation is correct 
it is certainly most difficult to explain. Another curious ob- 
servation is recorded by Mr. E. Stone Wiggins, who says that 
a partial eclipse of the Sun by a dark body was observed in the 
State of Michigan (U.S.A.) on May 16, 1884, at 7 p.m. The 
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“Moon at that moment was 12 degrees south of the equator, 
and the Sun as many degrees north of it.’’ The existence of a 
dark satellite of the Earthis suggested, but this seems highly im- 
probable. 

Investigations on ancient. eclipses of the Moon show that the 
eclipse mentioned by Josephus as having occurred before the 
death ot Herod is probably that which took place on September 
15, B.c.5. This occurred about 9.45 p.m., and probably about 
6 months before the death of Herod (St. Matthew II., 15). 

Kepler states in his Somnium that he saw the Moon in thin 
crescent phase on the morning and evening of the same day 
(that is, before and after conjunction with the Sun). Kepler 
could see 14 stars in the Pleiades with the naked eye, so his eye- 
sight mnst have been exceptionally keen. 

The ‘‘moon maiden” is a term applied to a_ fancied resem- 
blance of a portion of the Sinus Iridum to a female head. It 
forms the “promontory” known as Cape Heraclides, and may 
be looked for when the Moon’s ‘tage’ is about 11 days. Mr. C. 
J. Caswell, who observed it on September 29, 1895, describes 
it as resembling ‘‘a beautiful silver statuette of a graceful fe- 
male figure with flowing hair.” 

It has been stated that the Moon as seen with the highest 
powers of the great Yerkes tclescope appears “just as it would 
be seen with the naked eye if it were suspended sixty miles over 
our heads.’ But this statement is quite inaccurate. The Moon 
as seen with the naked eye, or ina telescope, shows us nearly 
a whole hemisphere of its surface. But were the eve placed only 


60 miles from its surface we should see only a small portion of 


its visible hemisphere. In fact, it is a curious paradox that the 
nearer the eye is to a sphere the less we see of its surface! The 
truth of this will be evident from the fact that on a level plane 
an eye placed at a height of say, 5 feet, sees a very small por- 
tion of the Earth’s surface indeed, and the higher we ascend 
the more of the surface we see. I find that at a distance of 60 
miles from the Moon’s surface we should only see a small frac- 
tion of its visible hemisphere (about ,',th). The lunar features 
would also appear undef a different aspect. The view would 
be more of a landscape than that seen in any telescope. This 
view of the matter is not new. It has been previously pointed 
out, especially by M. Flammarion and Mr. Whitmell, but its 
truth is not, I think, generally recognized. Professor Newcomb 
doubts whether with any telescope the Moon has ever been seen 


~~ 


























J. E. Gore 527 


so well as it would be if brought within 500 miles of the 
Earth. 

From careful observations of the Zodiacal Light, Mr. Gavin J. 
Burns finds that its luminosity is only ‘‘some 40 to 50 per cent 
brighter than the background of the sky. Professor Newcomb 
has made a precisely similar remark about the luminosity of the 
Milky Way, viz.: that it is surprisingly small.” This agrees 
with my own observations during many years. It is only on 
the finest and clearest nights that the Milky Way forms a con- 
spicuous object in the night sky. And this only in the country. 
The lights of a city almost obliterate it. Mr. Burns finds that 
the Zodiacal Light appears ‘‘to be of a yellowish tint; or if we 
call it white, then the Milky Way is comparatively of a bluish 
tint.’”’ During my residence in the Punjab, the Zodiacal Light 
seemed to me constantly visible in the evening sky in the spring 
months. Inthe West of Ireland I have seen it nearly as bright 
as the brighter portions of the Milky Way (February 20, 1890). 
The ‘“‘meteoric theory” of the light seems to be the one now 
generally accepted by astronomers, and in this opinion I fully 
concur. 

From observations of the ‘‘Gegenschein,’’ or Zodiacal Count- 
er Glow, Professur E. E. Barnard finds that it is not so faint 
as is generally supposed. “It is best seen by averted vision, 
the face being turned 60° or 7O° to the right or left, and the 
eyes alone turned towards it. It is invisible in June and De- 
cember, while in September it is round, with a diameter of 
20°, and very distinct.’’ No satisfactory theory has been ad- 
vanced to account for this curious phenomenon. l’rofessor 
Arthur Seale, of Harvard, attributes it to a number of aste- 
roids too small to be seen individually. In ‘“‘opposition’’ these 
would be fully illuminated and nearest the Earth. Its distance 
from the Earth probably exceeds that of the Moon. Dr. John- 
stone Stoney thinks that the Gegenschein may possibly be due 
to a “tail’’ of hydrogen and helium molecules repelled from the 
Earth by solar action. This ‘tail’? would be visible to us by 
reflected sunlight. There seems to he ‘‘a slight lagging of the 
Gegenschein behind the anti-solar position,’ and this wouid 
agree with Stoney’s theory. 

The rotation period of the planet Venus seems to be still un- 
certain. A slow rotation of about 225 days 


995 is favored by 
Perrotin, Schiaparelli, and Terby, while Neisten, Stuyveert, 
Trouvelot and Leo Brenner support De Vico’s old period of 


about 24 hours. 
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Projections on the limb of the planet Mars have frequently 
been observed in America. These are known not to be moun- 
tains, as they do not re-appear under similar conditions. They 
are supposed to be clouds, and one seen in December, 1900, 
has been explained as a cloud lying at a height of some 13 
miles above the surface of the planet and drifting at the rate 
of about 27 milesan hour. Recent spectroscopic observations 
at Mr. Lowell’s Observatory have proved the existence of 
water vapor in the atmosphere of Mars. If there are any 
mountains on Mars they have not yet been discovered. The 
existence of the so-called ‘‘canals’’ is supposed to be confirmed 
by Lowell’s photographs of the planet; but what these ‘‘canals”’ 
really represent, that is the question. They have certainly an 
artificial Jook about them, and they form one of the most 
curious problems in the heavens. The late Mr. Proctor thought 
that Mars is ‘far the reddest star in the heavens; Aldebaran 
and Antares are pale beside him.’’* But this does not agree 
with my experience. Antares is, to my eye, quite as red as 
Mars, and the color of Aldebaran is quite comparable with 
that of the “ruddy planet.’ In the telescope, the color of 
Mars is, I believe, more yellow than red, but I have not seen 
the planet very often in a telescope. Sir John Herschel sug- 
gested that the reddish color of Mars may possibly be due to 
red rocks, like those of the old red sandstone, and the red soil 
often associated with such rocks, as I have myself noticed 
near Torquay and other places in Devonshire. 

From observations of Uranus made in 1896, Mr. Leo Bren- 
ner concluded that the planet rotates on its axis in about 81% 
hours (probably Sh. 27m.). 

The existence of a second satellite of Neptune is suspected 
by Professor Schaeberle, who thinks he saw it with the 36-inch 
telescope of the Lick Observatory ‘ton an exceptionally fine 
night in 1895.’’+ But this supposed discovery has not yet 
been confirmed. 

It has often been stated that the old Indian Emperor Jehan- 
gir “had a sword made from a piece of meteoric iron which 
fell in the Punjab in the year 1620.’ According to Sir M. E. 
Grant Duff, President Diaz, of Mexico, had a sword made from 
an aerolite.$ 


Many attempts have been made by ‘‘paradoxers’’ to show 
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that the Earth is a flat plane and not a sphere. But M. 
Ricco has found by actual experiment that the reflected im- 
age ot the setting Sun, seen from a smooth sea, is an elon- 
gated ellipse. This proves mathematically beyond all doubt 
that the surface of the sea is spherical; for the reflection from 
a plane surface would be circular. The theory ot a ‘‘flat 
Earth” is, therefore, proved to be quite untenable, and all the 
arguments (?) of the ‘‘Earth flatteners’” have now been ‘blown 
into space.” 

With reference to the apparent enlargement of celestial 
bodies near the horizon, M. Paul Stroobant finds that if G is 
the size of an object at a certain altitude H, then the formu- 
la G = 100— 19 Sin H represents very well the relation be- 
tween G and H, if we take 100 as the size on the horizon.+ 
For an object in the zenith this would give G = 81. 

Mr. Denning thinks that on the return of Halley’s comet in 
1910, there may possibly be a shower of meteors on or about 
May 4 of that year, ‘“‘when the Earth reaches that part of 
its orbit corresponding with the descending node of the comet,” 
the Earth being then distant about 51% millions of miles trom 
the comet’s orbit.2 

In the Sanskrit epic poem, the “Ramayana,” it is stated that 
at the birth of Rama, the Moon was in Cancer, the Sun in 
Aries, Mercury in Taurus, Venus in Pisces, Mars in Capri- 
cornus, Jupiter in Cancer, and Saturn in Libra. Mr. Walter 
R. Old has computed that the corresponding date is February 
10, 1761 B. c.§ 

The late Mr. Proctor and Professor Young believed “that 
the contraction theory of the Sun’s heat is the true 
and only available theory.’’ The theory is, of course, a sound 
one, but it may now be supplemented by supposing the Sun 
to contain a certain small amount of radium. This would 
bring physics and geology into harmony. Proctor thought 
that the *‘Sun’s real globe is very much smaller than the globe 
we see. In other words, the process of contraction has gone 
on further than, judging from the Sun’s apparent size, we 
should suppose it to have done, and, therefore, represents more 
Sun work” done in past ages. The truth of this idea seems 
very probable. 


+ The Observatory, No. 104, 1885. 
journal, B.A.A., No. 4, vol. xii. § Nature, Nov. 2, 1893 
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With reference to the nebular hypothesis, Dr. A. R. Wallace 
argues that “it there exists a sun in the state of expansion in 
which our Sun was when it extended to the orbit of Neptune it 
would, even with a parallax of ,'|,th of a second, show a disk of 
half-a-second, which could be seen with the Lick telescope.”’ 
My reply to this is, that with such an expansion there would 
probably be very little intrinsic luminosity, and if luminous 
enough to be visible, the spectrum would be that of a gaseous 
nebula, and no known star gives such a spectrum. But some 
planetary nebula look like small stars, and with a high power 
would probably show a disk. On these considerations, Dr. Wal- 
lace’s objection does not seem to be valid. 

It isa popular idea that stars may be seen in the daytime 
from the bottom of a deep pit or high chimney. 


But this is not 
the case, and has been often disproved. 


Stars may, however, 
be seen in the daytime with even small telescopes. It is said 
that a telescope one-inch aperture will show stars of the second 
magnitude, like those in the ‘‘belt’”’ of Orion, or the brighter stars 
of the ‘‘Plough”; of twe inches, stars of the third magnitude; 
and of four inches, those of the fourth magnitude. 
confirm this from personal observation. It 
have not tried the experiment. 


But I cannot 
may be so, but I 


The photographie method of charting the stars, although a 
great improvement on the old system, seems to have its dis- 
advantages. One of these is that the star images are liable to 
disappear from the plates in the course of time. The reduction 
of stellar photograph plates should therefore be 
soon as possible after they are taken. 


carried as 
Dr. Roberts found that 
on a plate originally containing 364 stars, no less than 130 
had completely disappeared in 914 years.” 

It has been assumed by some writers on astronomy that the 
faint stars visible on photographs of the Pleiades are at practi- 
cally the same distance from the Earth as the brighter stars of 
the cluster, and that consequently there must be an enormous 
difference in actual size between the brighter and fainter stars. 
But there is really no warrant for any such assumption. 
Photographs of the vicinity show that the sky all round the 
Pleiades is equally rich in faint stars. It seems, therefore, more 
reasonable to suppose that most of the faint stars visible in 


the Pleiades are really far behind the cluster in space. For if 
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all the faint stars visible on photographs belonged to the cluster, 
then if we imagine the cluster removed, a ‘‘hole’’ would be left 
in the sky, which is, of course, utterly improbable. An exam- 
ination of the proper motions tends to confirm this view of the 
matter, and indicates that the Pleiades cluster is a compara- 
tively small one and projected on a background of fainter stars. 

It has long been suspected that the famous star 61 Cygni, 
which is a double star, is a binary system, that is, that the two 
stars composing it revolve round their common center of grav- 
ity, and move through space together. But measures of paral- 
lax made by Herman §. Davis and Wilsing seem to show a 
difference of parallax between the two components of about 
0.08 of a second of are. This difference of parallax implies a 
distance of about 214 “‘light-vears’’ between the two stars, and 
“if this is correct, the stars are too remote to form a binary 
system. The proper motions of 5’.21 and 5’’.15 seem to show 
that they are moving in nearly parallel directions, but are pro- 
bably slowly separatiig.”” Mr. Lewis, however, thinks that a 
physical connection probably exists.4 

From an examination of the heat radiated by some bright 
stars made by Dr. E. F. Nicholls in America, witha very sensi- 
tive radiometer of his own construction, he found that ‘‘we do 
not receive from Arcturus more heat than we should trom a 
candle at a distance of five or six miles.” 

From a comparsion of Trouvelot’s drawing of the small e- 
longated nebula in Andromeda with recent photographs, Mr. 
Easton infers that this small nebula has probably rotated 
through an angle of about 15° in 25 years. An examination | 
have made of photographs taken in different years seems to me 
to confirm this suspicion, which, if true, is evidently a most in- 
teresting phenomenon. 

Keeler, Vogel, and Eberhard found that the great Orion neb- 
ula is apparently receding from the Earth at the rate of about 
11 milesa second. As this is about the Sun’s computed veloc- 
ity through space in the opposite direction, the nebula is pro- 
bably at rest. Keeler thought “that a nebula of such vast ex- 
tent and tenuity is more likely to be at rest relatively to the 
stars of our system than small compact nebular masses or in- 
dividual stars.” 


Ptolemy, in his description of the Milky Way, given in the 
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“Almagest,”’ says nothing whatever of the bright region in Scu- 
tum. This is probably due to an omission of the copyists, as it 
seems impossible to suppose that Ptolemy did not see this re- 
markable spot. 

Easton calls the Milky Way ‘‘the most strange and most 
amazing of optical errors.’’ But I presume he does not sup- 
pose the Galaxy to be merely an optical illusion, for the teles- 
cope shows that its objective existence is beyond a doubt. 

About the middle of September, 1878, Mr. Greely, of Boston 
(U.S.A), reported to Mr. E. F. Sawyer (the eminent observer of 
variable stars) that about the middle of August of that year 
he had seen the famous variable star, Mira Ceti, of about the 
second magnitude, although the star did not attain its us- 
ual maximum until early in October, 1878. Mr. Greely stated 
that several nights after he first saw Mira it had faded to 4th 
or Sth magnitude. If there was no mistake in this observation 
(and Sawyer could find none) it was quite a unique phenom- 
enon, as nothing of the sort has been observed before or since 
in the history of this famous star. It looks as if Mr. Greely had 
observed a new or ‘‘temporary”’ star near the place of Mira 
Ceti, but as the spot is far from the Milky Way, which is the 
usual seat of such phenomena, this hypothesis seems improbable. 

Dante speaks of the four bright stars in the well-known 
‘Southern Cross” as emblematical of the four cardinal virtues, 
Justice, Temperance, Fortitude, and Prudence; and he seems to 
refer to the stars Canopus, Achernar, and Fomalhaut, under the 
symbols of Faith, Hope, and Charity. The so-called ‘False 
Cross”’ is said to be formed by the stars, «x, 8, « and «, of the 
constellation Argo Navis. But it seems to me that a better 
(although larger) cross is formed by the stars a Centauri, and a, 
B, and y. of Triangulum Australis. 

Mr. Monck has pointed out the names of the brightest stars 
in the Northern Hemisphere seem to be arranged alphabetically, 
in order of color, beginning with red, and ending with blue. 
Thus we have Aldebaran, Arcturus, Betelgeuse, Capella, Pro- 
cyon, Regulus, Rigel, Sirius, Spica, and Vega. But as the ori- 
gin of the names is different this must be merely a curious 
coincidence.* And, to my eye at least, Betelgeuse is redder 
than Arcturus. 

Some interesting observations made recently by Professor W. 





* The Observatory, April, 1887. 
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H. Pickering, in Jamaica, make the value of sunlight 540,000 
times moonlight. This makes the Sun’s stellar magnitude to be 
—26.83, and that of full moonlight—12.5. Professor Pickering 
finds that the light of the full Moon is equal to 100,000 stars 
of zero magnitude. He finds that the Moon’s ‘‘albedo” is about 
0.0909; or, in other words, that the Moon reflects about one- 
tenth of the light which falls on it from the Sun. He also finds 
that the light of the full Moon is about 12 times the light of 
half Moon; a remarkable and rathera startling result.* 





AN ASTRONOMICAL THEORY OF THE MOLECULE 
AND AN ELECTRONIC THEORY OF MATTER. 
Solar and Terrestrial Physics Viewed in the Light Thereof. 


SEVERINUS J. CORRIGAN 





Part III. (Continued.) 


THE NATURE OF THE SOLAR RADIATIONS AND THE!R RELATION 
TO TERRESTRIAL MAGNETISM AND OTHER 
METEOROLOGICAL PHENOMENA. 

The cause of terrestrial magnetism being, according to my 
theory the action of the solar radiations, or vibrational im- 
pulses, propagated through the ether from the effective radiat- 
ing surface of the Sun, which surface has an absolute temper- 
ature, according to my theoretical determination, of 6,700 de- 
grees Fahrenheit, which is only 20 degrees above the temper- 
ature that effects dissociation of the component atoms of 
gaseous molecule, such as the normal standard molecule of at- 
mospheric air, and since the effects of solar radiation vary in- 
versely as the square of the distance of the Sun from the 
Earth, the maximum intensity of terrestrial magnetism, or the 


/ z : : I 
strength (s) of the magnetic poles is equal to R2? the denom- 
Q 2 


inator representing the square of the mean distance (R) ex- 
pressed in terms of the radius or semi-diameter of the solar 
globe, its value being 215.02; whence R/ 16,230 the (log- 


arithm of which is 4.664956), so that equation (x) gives 15.3 





* Annals of Harvard College, vol. xli., part i., 1908 
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as the strength of pole in absolute units, or dynes per square 
centimeter, the observed values for the American and the 
southern poles being 15.2 lines. 

This great reduction of the maximum intensity (/) of mag- 
netization signifies that only one atom out of 46,230 in 
coutact with the Earth’s surface, in the interface of each square 
centimeter, is affected by the solar radiation, but from my 
law of radiation, I have found that if the effective surface tem- 
perature of the Sun were increased to 9,230 degrees Fahren- 
heit all the molecules aforesaid would be affected and dis- 
rupted, the electromagnetic condition of the atmosphere at the 
Earth’s surface becoming then the same as exists between 
the carbon poles of an are lamp when in operation. The in- 
tensity of the terrestrial magnetic forces being thus a function 
of the absolute temperature of the Sun’s effective surface mat- 
ter it is a measure of that temperature, one of my four con- 
cordant determinations thereof having been based on this fact. 

Therefore any regular and permanent increase of effective so- 
lar surface temperature above 6,700 degrees Fahrenheit, ‘‘ab- 
solute,’”? must be accompanied by a corresponding increase in 
the intensity of the total terrestrial magnetic force, and con- 
sequently of the horizontal and vertical components thereof, 
while sudden and temporary outbursts of the more highly 
heated matter of the Sun, from beneath the photosphere, fol- 
lowing the formation of sun-spots, must result in abnormal 
perturbations of all these forces, and cause magnetic storms 
and auroral effects, the aurora being, under my theory, due to 
the dissociation of the atoms otf the molecules of the atmos- 
pheric gases, and therefore to the development of statical 
electric effects, especially in the upper regions of the atmos- 
phere envelope (which, as determined through my theory ex- 
tends to the height of 250 miles above the Earth’s surface) 
where the density is tow and the orbital velocity of the atoms 
consequently less, and the pressure and rigidity of the mole- 
cules overcome by the solar radiations, occasional abnormal- 
ly great impulses carrying the dissociation process even to 
the surface of our globe, for auroral steamers have been ob- 
served to pass downward between terrestrial objects. This 
action is precisely the same as that produced by discharges 
of statical electricity (from an induction coil or Leyden jar) 
in vacuum tubes in which the degree of exhaustion of the air 
is neither too high nor too low, the effects being similar in 
appearance, and otherwise, to the auroral steamers, and also 
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the solar corona, which, in part at least, is undoubtedly an 
electrical phenomenon due to the dissociation of the atoms of 
the molecules of the ether, or of a tenuous envelope of gas and 
vapors surrounding the Sun, this giving the characteristic bright 
line spectrum of an electric discharge, as well as the faint 
continuous spectrum due to the sunlight reflected from finely 
divided solid particles suspended in the solar envelope and 
which may even be incandescent. 

A perfect analogy, furnished by laboratory experiment, is 
well illustrated in a paper (g.v.) by Protessor Pupin, published 
in Astronomy and Astro-Physics (June, 1892) on electrical dis- 
charges in poor vacua, and I think that a vera causa for the 
aurora, is thus theoretically and experimentally determined, 
as the results of theory and observation are in perfect agree- 
ment. 

The algebraic expressions for the electrostatic and clectro- 
magnetic aud other correlated units, set forth on a preceding 
page are founded on the following principles: By reason of 
the enormous linear velocity of the atoms of the single layer 
of molecules of the interface aforesaid, the molecules are en- 
dowed with a very great rigidity,, and exert a pressure which 
is equal to the normal atmospheric pressure, (P?,) this layer of 
molecules sustaining the weight of a column of air having 
unit surface and extending upward to the limiting altitude 
(250 miles) the weight of the matter being 14.730 
avoirdupois per square inch or 1085.2 grams 
meter. 


pounds 


per square centi- 


Since under my theory all electrical action productive of a 
disruptive discharge of static electricity through a dielectric 
—such as air—is caused by the complete disruption of the 
molecules in the single layer aforesaid, or the interface between 
the solid surface and the surrounding gaseous medium, any 
applied force sufficient to cause disruption of these molecules 
and the disscciation of their component atoms must be equal 
to the force of pressure (P,) and when disrupted discharge 
takes place, the electrical force is propagated from this layer, 
through the other molecules of the medium, with a velocity (1) 
which is that of light, and like all its intensities 
does that of all the other radiant forces—as the inverse square 
of the distance which in this case is measured by a unit equal 
to the diameter(d) of a molecule, or the thickness of a molec- 
ular layer of the interface, which is the seat of electromotive 


varies--as 
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force; but the unit of distance in the C.G.S. system which em- 
ploved in electrical measurements, is the centimeter, which, ob- 
viously, contains a number of the molecular-diameter units 


equal to and therefore the force ot pressure (Pa) must be di 


1 
d 
vided by the square of this in order to obtain the intensity 
at a distance of one centimeter, so that we have d’?Pa and 
this multiplied by the velocity of propagation (YV,) gives the 
expression d? PaV, which is that for mass (7) moving with a ve- 
locity (Vi), it being therefore an expression for momentum, 
while this multiplied by V, becomes d? Pa V? which is an expres- 
sion for kinetic energy, one-tenth of it being an expression for 
the electrical energy in the unit of electro-motive force, or the 
volt, as set forth in equation (c) while the former expression 
for momentum is that for the electrostatic unit of electromotive 
force, and represents simply a tension expressed by equation (,) 
set torth above, the ratio between the two being the velocity of 
light. The unit of magnetic force (/) is defined as that produc- 
ed by a current of unit strength, or electromotive force (E,) 
flowing through a circular conductor of radius unity, or one 
centimeter, (the circumference being therefore 27) and acting up- 
on a pole at the the center of the circle, with a force of one 
dyne, and since the weight denoted by (P,) contains g units of 
mass, or 980.2 dynes, the quantity designated by E,, must be 
divided by this, so that the complete expression for (J) becomes 
2r 
980.7 
‘induction’ in dynes per square centimeter of pole. This value 
ot (1) divided by the square of the Earth’s mean distance (R,) 
from the Sun (in radii of the solar globe) gives the expression 
for the mean strength (S) of the terrestrial magnetic pole as 
set forth in equation (x). The electrochemical equivalent (e) ex- 
pressed by equation (¢) is the number of grams of water decom- 
posed per second by unit current of electricity into its compon- 


. 
4 


E,, as set forth in equation (x), this giving the magnetic 


ent gases hydrogen and oxygen, and since the volume of one 
gram of water is one cubic centimeter, the volume of the gases 
resulting trom its decomposition by electrolysis is 4041 cubic 
centimeters constituting a column with a base of one square 
centimeter and a length of 4041 centimeters, this containing a 


1 
, each layer having re- 


d 
quired a unit of current of electromotive force (£,) to decom. 
pose it, hence the weight of water converted into its ions, hydro- 


number of layers of molecules equal to 
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Ew 
gen and oxygen, is expressed by 4041, which represents the 
d 


chemical equivalent (e) in the aforesaid equation when the de- 
nominator is designated by , and its value set forth in the second 
table on a preceding page. 

Experimental determinations of the dielectric strength of air, 
or the resistance of its molecules to disruption by applied 
forces productive of statical electric effects, have shown the 
limiting tension to be only about one-half of a gram per 
square centimeter it having also a much greater value for a 
thin stratum of air than for a thick one and much surprise has 
been expressed by some eminent physicists at this fact and 
that the limiting tension should be so low compared with 
the atmospheric pressure of 1035.2 grams per square centi- 
meter; but my analaysis above set forth shows that the lim- 
iting tension is that of the single layer of molecules in the in- 
terface aforesaid the tension whereof is equal to the normal 
atmospheric pressure (P,) itself and decreases with the square 
of the distance from this thin interface, the unit of distance 
being the diameter (d) of the normal molecule so that my an- 
alytical determinations in this respect explain away all difh- 
culties presented to the physicists aforesaid. 

The late Lord Kelvin determined by means of his Absolute 
Electrometer the electromotive force of a Daniell cell, in elec- 
trostatic measure, and found it to be 0.000374 of an absolute 
unit, while from my equation (#) I have obtained as the re- 
sult, 0.000370 of unit; my result thus differing from his by 
only about one per cent. From equation (c) the eleetromo- 
tive force of this cell is found to be a small traction more 
than 1109 X 10° absolute units, in electromagnetic measure, 
while the experimentally determined value found by Latimer 
Clark is 1110 x 10° absolute units, agreeing exactly with my 
theoretically determined value. Lord Kelvin found an_ experi- 
mental value of 1120x10° and Kohlrausch one of 1138 X 10 
for the Daniell cell, the mean of the three being 1123 * 17 
which differs from my theoretical result by only one per cent. 

The analytically derived value founded upon my _ theory 
‘represents the true theoretical number of absolute units in 
a volt, whereas the valve deduced from the British Association’s 
value of the ohm is 1000 « 10°. Therefore under my theory 
the volt would be represented very accurately by the elec- 
tromagnetic E M F of a Daniel cell which of course would 
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make the ohm 1109 X 10° or about 9 per cent greater than the 
British Association value—or the Earth quadrant—which is 
1000 x 10°—but this has been in doubt by two per cent. Now 
the only fattors that determine these units are the normal 
atmospheric pressure (P,) and the velocity of light (V,)—both 
of which have been experimentally determined with great ac- 
curacy—and the diameter (d) of the normal standard atmos- 
pheric molecule, which is therefore the only factor that may 
be charged with sensible error, but d is likewise a factor in 
the equation for the electrochemical equivalent, the determina- 
tion from which agrees exactly with the experimentally de- 
rived and accepted value of Kohlrausch and also in that for 
the strength of the terrestrial magnetic poles, which equation 
gives a result agreeing to within about one per cent with 
that experiment; moreover it is a factor in all the expressions 
for the normal atmospheric pressure (P,) which has been the- 
oretically deduced therefrom the result agreeing with that of 
observation to the fourth place of the decimals. 





These three equations therefore furnish a check upon the 
accuracy of (d) which quantity I have reason to assert is 
true within a very small fraction of one per cent of its nu- 
merical value set forth in the second table and on preceding 
pages. 

Therefore my values for the volt and ohm must be substan- 
tially correct, And the true nature of electromagnetic action 
is determinable through my theory and traceable simply to 
the mass and motion of the atoms—all of uniform dimen- 
sions and density—in their orbits in the hollow spherical 
molecules of which they constitute the 








in One sense—solid and 
rigid shell. My theory therefore in so far as it is concerned 
with electricity, is a one-fluid theory, but in the practical appli- 
cation the well-known concepts of polarity and the distinctions 
of positive and negative are used, as in the two-fluid theory, 
these terms being easily interpreted and explained. 


Under the fundamental concepts of my theory of the physical 


constitution of gases—inciuding the luminiferous ether—and of 


the processes of radiation, and the laws governing their oper- 
ation, it is demonstrable that the transmitting medium for 
radiance of all kinds, cannot per se act as a receiver, or 
‘“‘absorber,”’ of thermal, or other, energy propagated thereby, 
or, in other words, that a heated surface cannot radiate ther- 
mal energy and experience any loss of temperature, unless 
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there be another, complementary, material surface immersed 
in the same transmitting medium—the ether,—and at a lower 
temperature, to serve as an absorber of the energy due to the 
vibrations of the ultimate particles of the radiating surface 
aforesaid impressed upon the atoms of the medium, and 
propagated thereby throughout surrounding space. 

The case is analogous to that of an electrified surtace at 
any given “potential,’? which surface as is well-known, can- 
not part with its electrical charge unless there be another 
surface, or matter at a lower potential to which the charge 
can flow as does water from a higher to a lower level by 
reason of what is called its “head’’ or difference of pressure, 
the terms ‘‘pressure’’, ‘potential’ and ‘temperature’ being in 
a certain sense synonymous. 

It will be demonstrated that, under the fundamental con- 
cepts of my theory of the constitution and functions of 
gases,—particularly in regard to radiation,—what is called 
“temperature” (and also ‘‘pressure’’) is a function of the or- 
bital velocity of the atoms of a gaseous medium, revolving 
around the center of each hollow spherical molecule of a 
layer of said medium, in immediate contact with a radiat- 
ing surface and which serves as an ‘interface’? between said 
surface and the rest of the surrounding medium (the thick- 
ness of this layer being equal to the diameters of a molecule 
which diameter in the case of gases at the normal density 
1 1 


mann of an inch, or, am 
73,600,000 28,977,140 


ot atmospheric air is 
of a centimeter according to my determination) the vibra- 
tional impulses from the ultimate particles of a heated sur- 
face being propagated, throughout space, by the perfectly 
elastic and spherical atoms of transmitting medium, each 
hollow, physical molecule whereof consists of these atoms— 
in myriads,—grouped and revolving, with exceedingly great 
velocity, around the molecular centers according to ‘Kepler’s 
3rd law,” in normally circular orbits when undisturbed by 
vibrating impulses, or radiations, from extraneous matter. 
The radial, or longitudinal, vibrations of the atoms of a 
heated, solid, surface, being thus imparted to the revolving 
atoms of the molecules in that layer of the medium directly 
in contact with said surface, augment the normal, orbital 
velocity of the aforesaid atoms of the medium, thereby con- 
verting the normally circular atomic orbits into ellipses the 
degree of eccentricity whereof depends upon the “velocity of 
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impact” given by the vibrations of the ultimate particles of 
the radiating surface to the atoms of the medium at the 
interface aforesaid, this ‘‘velocity of impact’? being directly 
proportional to the absolute temperature of said surface. 
Each molecule of the medium—normally a perfect sphere— 
is thereby deformed while the impulse is passing through it, 
and reformed when the additional velocity, imparted by the 
original impulse from the radiating surface, has been trans- 
ferred to an atom of a molecule one molecular diameter 
farther along in the line of propagation or the “ray” as it is 
called, and each atom of the medium, first acted upon by the 
impulse from the radiating surface atter thus delivering up the 
additional velocity with which it has been charged, returns 
to its normally circular orbit and to the point at which it 
first received the impulse from the atom of the radiating sur- 
face, when it will again be acted upon by some atom thereof; 
again be deflected and transmit onward its acquired velocity, 
delivering up the whole of it (since each atom is_ perfectly 
elastic, spherical and homogeneous, and the ‘‘impact”’ is re- 
garded as direct and centra/) the process being repeated in- 
definitely or so long as the radiation is sustained. The atoms 
of the medium, revolving in their normally circular orbits 
around the center of each molecule of which they are the sole 
components, with a constant normal velocity (of which the 
“velocity of light” is a function, as will be demonstrated,) 
act simply as vectors for the transmission onward, of the 
additional velocity, and consequent energy, imparted to them 
by the impacts of the ultimate particles, or atoms, of the ra- 
diating surtace. It is obvious that, under such conditions, if 
there be no complementary material surface situated at some 
point in the line of the ray, to which the atoms of the medium 
can deliver up, or impart, the additional velocity received from 
the radiating surtace, this velocity must be returned, in full, 
by the vector atom when it has revolved through the other 
half of its circular orbit in the molecule, back to the point at 
which it received the original impulse—which is thus restored 
to the surface whence it was emitted, the atoms of this sur- 
face therefore, in this case, experiencing no loss ot vibrational 
velocity, or, in other words, no loss of heat and, consequently, 
no fall of temperature. Furthermore, if there be a receiving, 
or absorbing, surface somewhere along the line of the ray, and 
at the same absolute temperature as that possessed by the 
radiating surface, its atoms must be vibrating radially, or 
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longitudinally, with the same velocity as those of the surface 
ot the radiating body, and it will then transmit to the latter, 
by means of the revolving atoms, or vectors, of the gaseous 
medium, as much velocity and, therefore energy, or heat, as 
it receives from said body, the two surfaces being, therefore, 
in thermal equilibrium; in other words, there can, then, be no 
radiation and consequent loss of heat from either of the two 
surfaces the temperatures whereof, under these conditions 
alone, must remain constant and equal. This fact is expressed 
by the following, fundamental, algebraic equation that I have 
derived through a rigorous analysis, from the principles of my 
theory of the constitution of gases, and their functions in the 
processes of radiation: 

R == C( a7 —a™'). Di; (A) in which R represents the “rate 
of radiation,”’ as it is called, it being the quantity of thermal 
energy emitted, in unit time, from unit surface of a heated 
body, immersed in a medium of a density (1) taken relatively 
to the density of atmospheric air under the normal conditions, 
but if relative pressure (P) be used instead of density, the 
factor P+ must be substituted for D}, because, in a gaseous 
medium constituted as my theory postulates, the orbital veloc- 
ity of the atoms of each molecule is proportional to Di and 
the energy to the square of this, or to D} which is the factor 
in equation (A); but, under my theory the pressure of any gas 
is caused by, and is proportional to, the number of impacts 
made by the revolving atoms, in unit time, against the walls 
of an inclosing vessel—such as the glass bulb of an incandes- 
cent electric lamp—while the number of impacts is proportional 
to the orbital velocity of the atoms, which relative velocity 

1 
is represented by D°, D being considered as : ,in which V 
represents the volume of a molecule of the medium relative to 
that of a molecule of the atmospheric gases at normal pres- 
sure, density and temperature, without regard to the molecu- 
lar mass which is taken as unity. From the principles of my 
theory, as well as from those of the commonly accepted kin- 
etic theory of gases, we have the equations P = DT = Dv which 
express the well-known physical fact that the relative pressure 
(P) of any gas is directly proportional to the product of the 
relative density ()) and absolute temperature (7), the exponent 
y being, therefore, a temperature factor related to T, its value, 
as experimentally determined by means of the known value of 
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‘velocity of sound” in air under normal conditions, and the 
elasticity of the atmospheric gases under the same conditions, 
being 1.408, the quantity represented by y being the well- 
known ratio between the specific heat of a gas at ‘constant 
pressure’ and the specific heat of the same gas at “constant 
volume.”” In my theory of, the constitution of gases (which 
is simply a modification of the ordinary kinetic theory) this 
exponent is a function of the angular velocity of the atoms of 
each hollow, spherical molecule of any gas, in their circular 
orbits, and not of the rectilinear motion of the molecules them- 
selves—which is the concept of the kinetic theory of gases— 
and this angular, atomic-velocity is inversely proportional to 
the square root of the cube of the radius (d) of each molecule 
since, according to my theory, these atoms are revolving con- 
tinually around the center of each molecule,—of which they 
are the sole components,—in strict accordance with Kepler’s 
third law of planetary motion, which law asserts that ‘‘the 
squares of the times of revolution are directly proportional to 
the cubes of the mean distances,’’ and, therefore, it is directly 





proportional to D*, and since the linear orbital velocity is 
radius (d) which is directly proportional to D3, it follows that 
the linear velocity in the orbit is directly proportional to Dé 
equal to this angular, velocity multiplied by the molecular 
and that the capacity of a gaseous medium, for the transmis- 
sion of radiant energy, is directly proportional to the square 
of the linear orbital velocity aforesaid, or to D}, as stated in 
a preceding paragraph and as expressed in the right hand 
member of equation (A) above set forth. When the tempera- 
ture remains constant during the process of compression, and, 
also of rarefaction, of any gas, or, in other words, when the 
process is ‘‘isothermal,’’ the relative pressure (P) and density 
(D) become synonymous terms, but when, by compression, 
the atoms of each molecule are brought nearer the center 
around which they revolve, and therefore closer to each other 
their motions become accelerated, according to Kepler’s third 
law, and the number of collisions between these ultimate par- 
ticles, in unit time, is increased and since the molecular heat 
is due to these collisions, the temperature and pressure of the 
gas must be raised, the pressure being thereby increased in a 
greater ratio than is the density in this process of adiabatic 
compression as is expressed by the equation P = Dy the expo- 
nent in this case being derived by the application of ‘Kep- 
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ler’s third law” to the revolving atoms; consequently, if the 
relative, linear orbital.velocity is to be derived from P  in- 


7 ° . - e 1 
stead of D, the exponent of the expression therefore; viz. D*’ 


. . 1 | 
must be multiplied by y and we have P! = Dé the relative 


energy being, therefore, expressed by P*. The exponent y as 
determined from the principles of my theory is 1.5, whereas 
in the ordinary kinetic theory it is 1.408, the difference be- 
ing caused, partly, by the fact that the velocity of sound, 
whence the value of y has been derived, has been only ap- 
proximately determined, there still being some doubt as to 
the value for different degrees of intensity, or ‘“loudness’— 
loud sounds apparently traveling at a greater rate than 
others of lower intensity,—while the difference between the 
values of the exponent aforesaid may also be due partly 
and in a greater degree, to the fact that, under the postu- 
lates of my theory, the elasticity of each atom of a mole- 
cule is perfect, the coefficient thereof being, therefore, equal 
to 1, while that of a molecule composed of these atoms, is 
only approximately so, the “coefficient of elasticity” being, 
in this case, slightly less than unity. 

These points may be more clearly brought out by an exam- 
ination of the well-known fundamental equation ot thermody- 





namics as applied to acoustics, connecting the velocity of 
sound (V) with the density (D) and elasticity (£) of air under 
the normal conditions of pressure and temperature, the latter 
being taken at 32° Fahrenheit, or 492° Fahrenheit according 


to the absolute scale. This equation is V = \ ¥ ; whence 
) 
YA 
J D 


Now, the normal velocity ot sound (V) is 1091 feet per sec- 
ond and from the equation last set forth it appears that an 
increase of only 35 feet, per second, would eliminate the afore- 
said difference between the two values of y, but the probable 
error in the experimental determination of the velocity of sound 
in air, is less than one-tenth of this amount, so that the differ- 
ence between the values of y must be due to the error either, 
in elasticity (£) or the density (D), mayhap, both of these 
quantities. The latter has been very accurately determined, 
for dry atmospheric air, by the great French physicist Reg- 
nault, while the elasticity has also been very well-determined; 
but atmospheric air, regarded as an absolutely perfect gas, 








544. Theories of Molecules and of Matter 





and if the density D were increased, or also the elasticity (EF) 
decreased by 61% per cent, the two values of y would be found 
in exact agreement, while, if the difference be charged to both 
E, and D in equal parts, it would require a change of only 
314 per cent in each quantity in order to equalize the two 
values of y atoresaid, but it is not probable that the experi- 
mentally determined value of either the elasticity or the den- 
sity is in error by an amount as great as 3% per cent, and 
it is more likely that the greater part of the discrepancy in 
question is due to the fact that, in the “kinetic theory,” the 
elasticity () is that of each molecule of the gaseous matter 
whereas under the postulate of my theory, it is that of the 
atoms of each molecule. Therefore by regarding the elasticity 
of each atom as perfect, and its coefficient consequently as 1, 
the two values of y would be in exact agreement, and equal 
to 1.5, if the coefficient of elasticity of each molecule were less 
than unity by 61% per cent, and its value therefore 0.935 as 
it may well be, considering the somewhat complex constitution 
of atmospheric air which, in the case of even the most care- 
fully conducted experiments, cannot be absolutely free from 
moisture and substances cther than purely gaseous matter of 
pertect elasticity. 

I have discussed this question in extenso, here, because it 
has a direct bearing upon some of the most important postu- 
lates and concepts of my theory of gases and radiation; viz., 
those as to the constitution of the molecules of gaseous matter 
the orbital velocity of the atoms revolving around the center 
of each molecule and as to the application of ‘‘Kepler’s third 
law’’ to the motions of these atoms as well as to the perfect 
elasticity and sphericity of these ultimate particles, while it also 
is intimately connected with the relation between the ‘kinetic 
theory of gases’? and that which I advanced, first in AsTRON- 
OMY AND AstTRo-Puysics in the year 1892 and more fully set 
forth in my treatise upon the subject, published in 1895, under 
the title ‘‘The Constitution and Functions of Gases.”’ 


Moreover, this question is one of prime importance with 
respect to that part of thermodynamics which treats of the 
adiabatic compression and expansion of gases, the absolute 
temperature thereof at the end of each process, and the work 
expended in compression, or performed by expansion, the equa- 
tions connecting the initial temperature (7,) before compres- 
sion, with the final temperature (72) at the end of the process 
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being the following T, = T,.r7™' and T, ~=; im which r is 
Tr? 


the ratio of compression, and its reciprocal the “ratio of ex- 
pansion,” the tormer being equal to the volume of any gas 
before compression, divided by its volume after the process 
the ‘‘work”’ (1V’) done by expansion being determinable through 
C 

y-1 
quired for compression may he found by using the factor 
(T; — Tz) which is a minus quantity denoting negative work,— 
that of expansion being positive. 


the equation; w (T2— T,); from which the work re- 


The value of C in foot-pound of ‘‘work,’’ per-pound of gas, 
other working fluid, is 53.1, very approximately, while that 
of y is, for air, 1.408 as has been stated in a preceding 
paragraph, and for highly superheated steam, (steam-gas) it 
is 1.3, while for ordinary saturated steam it varies from 
1.135 to 1.105, the value depending upon the ‘dryness’ of 
the working-fluid, the highest value being for dry saturated 
steam and the lowest for that fluid when it contains much 
water which has the effect of greatly reducing the elasticity of 
gaseous matter with which it is commingled. The equations 
set forth in this connection are of great practical and fun- 
damental importance in mechanical engineering as it concerns 
the determination of the work done by heat engines whether 
using air, gas, or steam for the ‘working fluid’ as_ it 
is called. 

The gradations in the value of y from my theoretical de- 
termination 1.5 for a perfect gas of maximum elasticity, 
down, through 1.408 for dry but less elastic air, to 1,105 
for very wet, and therefore imperfectly elastic, saturated 
steam, are very significant in this connection. 

According to Kepler’s third law of planetary motion, (which 
law is a corollary of Newton’s great “law of universal grav- 
itation” which asserts in part that the attractive force 
governing the motions of material bodies—disregarding their 
dimensions or masses—varies inversely as the square of the 
distance of each body trom the center toward which it is 
attracted the ‘angular velocity,’’ or number of revolutions, 
in unit time, of a body moving in a closed curve—a circle 
or an ellipse—is inversely proportional to d'’, where, in the 
case of an elliptic orbit, d represents the ‘‘mean distance,” 
while if the orbit be that form of conic-section known as 
the ‘‘circle,’’ it represents the radius thereof, the exponent 
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1.5 being the quantity represented by y as aforesaid d'’ in 
this case being synonymous with a3, which, in physical as- 
tronomy is the ordinary notation for the square root of the 
cube of the ‘‘mean-distance’’ (a) which is identical with (d), 
set forth above in the case of the circle. Under my theory, the 
pressure (P) of any gas is caused by, and is proportional to, 
the number of impacts of its revolving atoms, in unit time, 
against a restraining surface, and in this connection the atoms 
of only one layer of molecules, in immediate contact with the 
restraining surface and having a thickness equal to that of 
one molecule, need be considered, the centrifugal force of all 
the revolving atoms of a spherical molecule being exerted 
equally in all directions whence the well-known principle of 
hydrostatics, that ‘‘fluid pressure is exerted equally in all direc- 
tions.”’ In the interior of an inclosing vessel, the contact force 
ot the revolving atoms of all the molecules situated within the 
superficial layer, or interface, aforesaid, is met and balanced, 
on all sides, by that of the atoms of surrounding continuous 
molecules, but in the case of the atoms of the superficial layer 
their contact force is balanced only en the inner hemisphere 
of each molecule of this layer the atoms in each half immedi- 
ately in contact with the restraining surface, exerting their 
otherwise unbalanced torce against said surface, thereby caus- 
ing ‘‘pressure’”’ thereon. As will be demonstrated subsequently, 
this fact as to “contact-force’’ is one of wide application and 
great importance especially when we come to consider the 
nature of electrical action under the concepts of my theory. 
The number of revolutions, and resultant impacts, of the 


atoms, productive of ‘“‘pressure’’ (P), being proportional to - 
when the motion is governed by a centripetal, accelerating 
force operating as does that of gravity, there results the equa- 
tions; P= DT = D'’; which are expressive of the “law of 
Charles” (or of Gay-Lussac); but, if the revolving body, or 
atom, be moving in a circle and with a constant linear veloc- 
ity, but not under the control of an accelerating force similar 
to that of gravity, it is obvious, from a simple geometrical 
consideration, that at ‘angular velocity’? and, therefrom, the 


i 1 ‘ : 
pressure, will vary only as q? in which case we have the 
c 


equation P = D which is expressive of “Boyles law,” the expo- 
nent y becoming, in this case simply 1, and the compression and 
expansion of the gas being unaccompanied by changes of tem- 
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perature, due to the process which is therefore isothermal. 

Therefore, the basis of each of the famous, fundamental im- 
portant and well established laws of Newton, Kepler, Boyle 
and Charles (or Gay-Lussac) is clearly discernible, through 
the medium of my theory, as are the other well-known princi- 
ples of Physics above referred to in this connection, and I 
think that I am warranted in stating that these facts consti- 
tute a strong argument in favor of the truth of the concepts 
of said theory, even were there no others adducible 
far from being the case. 

From the equation DT = Dv, set forth and discussed on pre- 
ceding pages, there results the following, T= D™', which ex- 
presses the relation between density (D) and absolute temper- 
ature (7) when the density is changed, adiabatically either by 
compression, or expansion, of a gas, from a standard or 
normal value, as—in the case of atmospheric air,—from 32 


“ 


which is 





Fahrenheit, and a pressure of one ‘‘atmosphere”’ to any other 
density, pressure, and temperature, but when the temperature 
(T.) for any other gaseous matter, such as the luminiferous 
ether the normal orbital velocity of the atoms whereof differs 


7 . . . . . 1 
from that in the case of atmospheric air, in proportion to De» 
is to be determined the expression for the absolute temperature 


(Y-1) 


(T.) becomes T. = T,.b".D ‘ T,.D ‘. In the case of 
ordinary dry air the value of y is 1.408, but in that of a 
perfect gas it is, as | have demonstrated above, 1.5 which is 
the value to be used in the determination of the formula for 
the absolute temperature (T.) of the ether—the equation last 
set forth becoming in this case T, T,. D3; (B); whence I 
have derived the value of absolute temperature of the ether, 
set forth in a preceding part (Feb.) the standard value of 
the absolute temperature (7,) of the atinosphere, in this 
case, being, as therein stated, 378.78 degrees Fahrenheit, 
or nearly 80°.9 below zero, which is very approximately the 
normal atmospheric temperature, freed from the effect of solar 
thermal radiation, as it must be. Regarding any molecule of 
any gas as a normally, spherical shell composed of myriads of 
well-nigh infinitesimal material particles, the atoms—rerolving 
around its center, it is obvious that the molecular density 
(Dn), taken as a function of the molecular volume (V,,) only 


) is inversely proportional to the 


1 
(as expressed by D,, ¥. / 








548 Theories of Molecules and of Matter 





1 
Ds? 


m 


cube of the molecular radius (d,,) and, therefore, d,, 
furthermore according to that great fundamental, astronom- 
ical concept known as “Kepler’s third law of planetary mo- 
tion” (which law, under a concept of my theory, is applicable 
equally as well to the ultimate particles of all matter—the 
atoms—as to the enormous planetary, and stellar, masses 
which are only aggregations of these atoms) the angular veloc- 





itv 1s proportional to ns? ‘while according to a principle of 
m 
’ 


“analytical mechanics’, the /inear orbital velocity (V,,) is 
proportional to this quantity multiplied by the radius (d,,) ; 


1 
there results the following equation, V,, : ; D', , whence 
a;* 
i . 
Y_=2,. the latter equation expressing the kinetic-energy of 


a molecule, due to the linear orbital velocity of its atoms, 
under the conditions and law aforesaid. Now since any perfect 
simple gas is composed of myriads of these molecules—which 
are perfectly homogeneous, throughout an indefinitely great 
volume, the geometric axiom that ‘the whole is equal to the 
sum of all its parts’? may be properly applied, in a certain 
sense, to the case of a volume of gaseous matter composed of 
these molecules, and it may be stated positively, that the 
linear orbital velocity of the atoms of these molecules is pro- 
portional to Dé and to P}, the kinetic energy, therefore, being 
expressed by Ds; and P%, which are, as has been stated above 
factors in the right hand member of cquation (A). 

In view of these facts, I think that the partial designation 
of my theory—‘tan astronomical theory of the molecule’’—is 
not a misnomer, and that the title is an appropriate one. 

Saint Paul, Minnesota. 


To be continned. 
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SOLAR PHYSICS COMMITTEE. 
Briet History of the Detection of Pressure See-Saws. 

Reference may be appropriately made to the presence of 
several special cases of inverse pressure variations, at stations 
widely separated, which have been previously detected, and 
which this general investigation, with one exception, explains. 

These special see-saws, except that mentioned above, cross the 
boundary line, as previously defined, and, according to the 
present investigation, should indicate opposite pressure changes 
from year to year. 

The places to which reference will be made, and which behave 
in the above mentioned manner, have been connected together 
in pairs by continuous lines on Plate I. 

As long ago as 1879 Blandford? from a discussion of the sec- 
ular variations of barometric pressure over the wide area 
covering Siberia, Indo-Malaysia and Australia, pointed out that 
there existed a kind of long-period see-saw of a character that, 
while the pressure at the tropical stations was low, that in 
Siberia was high and vice versa. 

Hildebrandsson & has discussed the relation between the pres- 
sure variations of numerous places mainly situated in the chief 
centers of action of the atmosphere widely distributed on the 
Earth’s surface for the period 1874—1884. In this valuable 
communication, some ot the chief results which he was led to 
deduce were that there were several regions which exhibited op- 
posite types of pressure variations. 

The following places are’ those to which he calls attention, 
and tor comparison we give the types in brackets which have 
been allotted according to the method adopted in the present 
memoir; where no type is added the region has not been ex- 
amined :— 

The Azores (—?) and Iceland (+?); Siberia (—?) and Alaska 
(--?) especially in winter; Tahiti (+?) and Tierra del Fuego; 
India (+) and Siberia (—?); Greenland (+?) and Key West 

* Extract from Report compiled at Solar Physics Observatory, South Kens 

gton, London, England. 

+ Report of the Meteorology of India in 1878. 


: “Quelques Recherches sur les Centres d’Action de l’'Atmosphere’’: “Kongl. 
Svenska Velenskaps Akad Handlingar,”’ Vol. 29, No. 3 
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(Florida) (—?); Buenos Ayres (—) and Sydney (Australia) (-+-). 

It is interesting to note that these results agree well in the 
main with the present distribution of the regions which have 
been examined. 

Again, Hann* has drawn attention to the fact that there 
exists a see-saw between the Azores and Iceland, and he showed 
that in 80 per cent of cases the largest positive pressure varia- 
tions at Stykkisholm (Iceland) corresponded to negative pres- 
sure variations at Ponta Delgada (Azores), and that the largest 
negative pressure variations at Stykkisholm were in 87 per 
cent of cases positive variations at Ponta Delgada. 

This result obtained from the observations extending from 
1846 to 1900 endorses Hildebrandsson’s previous conclusion 
deduced from observations over the period 1874—1884, and 
confirms the position of the boundary line shown on Plate I. 


In 1903, Professor Bigelow } published a map of the world on 
which he indicated the distribution of the pressure types ac- 
cording as they followed the Indian (or direct type, as he calls 
it) or the Cordoba (indirect) pressure variations. 

Professor Bigelow also founl that there are many regions in 
which it was very difficult to say exactly which type was fol- 
lowed, and, as he wrote, there may be ‘‘differences of opinion as 
to assignment of some of these curves, but the reader can make 
any different arrangement that he prefers.” 

In most of the main features, however, his map suggests a 
somewhat similar distribution of these pressure types to that 
given in this memoir. Thus he finds that “the region around 
the Indian Ocean gives direct synchronism. South America and 
North America give inverse synchronism, while Europe and Si- 
beria give an indifferent type. Greenland and Iceland seem to 
have direct type like the Indian Ocean. 

“The eastern hemisphere tends to direct synchronism, except 
in Europe and Russia where the indifferent type prevails, and 
the western hemisphere to the inverse type.” 

Bearing of this Extensive See-Saw on Seasonal Forecasts. 

Before proceeding to refer in detail to the tables and plates of 
curves which accompany this memoir, attention may be called 
not only to the strict meteorological relationship of areas of 
large extent but to the probable utility of this world-wide 


* Kaiserliche Akademie der Wiss. in Wien, Jan. 7, 1904. 


’ 


+ U.S.A. Monthly Weather Review, page 509, Noy. 1903. 
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barometric see-saw in seasonal weathcr-forecasting. 

With respect to the former it may be pointed out that regions 
which are the inverse of one another as regards these secular 
pressure variations should very probably experience opposite 
kinds of abnormal weather, while those over which the same 
type of pressure variation exists should have weather of an ab- 
normal but similar nature. 

That this is inclined to be so has been recently* very forcibly 
pointed out by Sir John Eliot with respect to the Indian area. 
He writes:—‘‘The drought of 1895-1902 was a more or less 
general meteorological feature of the whole area, including 
Abyssinia, East and South Africa, Afghanistan, India, probably 
Tibet and the greater part or whole of Australia.” 

Again, as long ago as 1895, Sir John Eliot + drew attention 
to these oscillations of pressure of long period, other than the 
diurnal and annual oscillations in India. In this important 
memoir he pointed out that ‘‘they are directly related to the 
largest and most important features of the weather in India, 
viz., the character and distribution of the precipitation of rain 
and snow in the Indian monsoon area.”’ 

In the light, therefore, of the existence of these large regions 
of opposite pressure types, it is vital in the interests of long- 
period forecasting that observations from distant portions of 
the globe should be included in any discussion, because consid- 
erable assistance will without doubt be obtained to help me- 
teorologists to form a more definite idea of the prospects of 
approaching seasons. 

The discovery of this barometric see-saw has already found 
practical application in India. Thus Dr. Gilbert T. Walker, the 
successor of John Eliot as Meteorological Reporter to the Gov- 
ernment of India and Director General of Indian Observatories, 
has recently pointed out that an analysis has shown that the 
barometric pressure is in excess in South America in years ot 
abundant Indian monsoon rainfall and vice versa; and turther, 
that in many years, as in 1899, the unfavorable indications 
were apparent in the western hemisphere earlier than in the 
eastern hemisphere. 

* “Broad Views,”’ page 193: ‘The Meteorology of the Empire during the 
Unique Period, 1892—1902,” by Sir John Eliot, K.C.I.E., F.R.S. 


hb oe 
’ 


A Preliminary Discussion of certain Oscillatory Changes of Pressure ot 
Long Period and of Short Period in India’’: 


“Indian Met. Memoirs,’ Vol. 6 
part 2, 1895. 
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Explanation of the Tables of Data and Construction of the 
Curves. 

In this memoir the pressure data and curves for 73 stations, 
chosen for quality of their records and their geographical po- 
sitions, are given. 

Some stations which were previously used have not been 
included, because, either from their geographical positions, in 
relation to neighboring stations now utilized, they were not 
necessary, or because their records were not sufficiently com- 
plete or homogeneous. 

An attempt has been made in some of those cases when the 
published data did not present a homogeneous series, some 
vears being corrected to sea-level and others not so reduced, 
to allow for this by adding an approximate sea-level correc- 
tion: the values for those uncorrected years were ail altered 
by the same amount. 

In addition to giving the values of the yearly means, those 
for the half vears, 7. e., the means, for the groups of high pres- 
sure months and low pressure months respectively, have been 
inserted, and each of these has, wherever possible, been brought 
up to date. Exception, however, has been made in the case of 
Leh, India (altitude 11,503 feet), because the mean annual 
variation exhibited such a pronounced double swing (7. e. two 
maxima and two minina each vear) that it was not thought 
desirable that this subdivision should be adopted. 

At the head of each table after the name of the station, 
the latitude, longitude, and, when known, the altitude of the 
station are given and an indication of the reduction of the 
data. The blank spaces ameng the monthly values denote 
absence of available data for those months. 

In the last column where a value is given for the mean pres- 
sure for a group of months, some months of which are in one 
vear and some in the following, the value is inserted on the 
line of the earlier vear; thus, the mean pressure for Bombay 
during the period October 1847, to March, 1848, is 29.885 
inches, and is given on the line for 1847. 

Following the tables is a series of notes giving details as to 


the manner in which the observations have been treated. 
These refer chiefly to changes in the altitude of the station 
and in the times of observations, and to those stations for 
which several publications had to be referred to in order to 
make the series of observations complete. 

The curves showing the barometric changes from year to 
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year have been joined by plotting, on squared paper, points 
which indicate the annual mean barometric pressure for each 
vear; these were then connected together consecutively by 
straight lines. Each point, representing the value, for any 
year, is placed in the middle of that year with regard to the 
scale of years given at the head of each plate. 





SOLAR VORTICES. 





W. W. PAYNE. 





FOR POPULAR ASTRONOMY. 


The August number of the “Publications of the Astronom- 
ical Society of the Pacific’? gives large space to the subject 
of Solar Vortices presented by Professor George E. Hale, di- 
rector of the Mount Wilson Solar Observatory, California. 
The article is accompanied by ten full page plates, showing 
at different times sun-spots with abundance of hydrogen floc- 
culi. One plate shows the entire surface of the Sun covered 
with calcium flocculi, another presenting the hydrogen _floc- 
culi. The plate showing the prominences is well done. 

To give the reader a general idea of how the calcium and 
the hydrogen flocculi look, we reproduce two plates, from the 
publication named above. Essentially the same matter ap- 
pears in the September number of the Astrophysical Journal. 

A large part of the contents of these articles is devoted to 
the explanation of the plates and much of detail that the ob- 
server and the photographer only could have knowledge of, 
at first while the data were being gathered during past months 
of the present year. This part of the work certainly will in- 
terest the practical astronomer and physicist in this line, and 
such will find the details instructive reading. 

The methods of work by which the results were obtained are 
important practically and historically. For studies of this 
kind very sensitive photographic plates are a necessity. The 
rapid movement of great masses of metallic vapor on the solar 
surface is one reason why very quick plates are so useful. Mr. 
Wallace of the Yerkes Observatory is an expert of remarkable 
ability in this new field of spectroscopic photography. His 
thorough knowledge of the needs and his ability to secure 
photographic films that are sensitive enough to do this difficult 
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work is a matter of congratulation by all interested. After 
this came the experimental stage in the different lines of hy- 
drogen to gain a knowledge of the efficiency of quick and of 
slow plates. This must have taken much time and patience to 
secure the vivid results shown in the illustrations of this paper 
two of which are hereunto appended. 

It is a matter of special interest that we notice the nature 
of the phenomena described in these papers by Professor Hale. 
The title of them is solar vortices. This title at once raises the 
old question about the nature of the sun-spots, and the causes 
that produce them. There is no one theory of sun-spots that 
is acceptable to astronomers generally at the present time. 

It is not probable that they are craters on the solar sur- 
face through which eruptions break out, as was once believed. 
It is more likely that they are caused, when eruptions take 
‘place, by the sink or hollow formed by lessened pressure from 
beneath the surface, by the uprush of vapors in the vicinity 
of the spots in the process of formation. The spots proba- 
bly get the dark color from the descent of cooler and more 
absorptive matter falling from regions above whatever be the 
level of the spots themselves in regard to the general level of 
the solar surface surrounding them. From investigations pre- 
viously it has been more generally believed that sun-spots have 
been associated with parts of the solar surface that, at the 
time, were in very great activity; so much so that these con- 
ditions have taken the name of solar storms. But whether 
the spot causes the storm, or the storm causes the spot is not 
yet certain. Ifthe spot, as arule, is generally cyclonic in char- 
acter, then it would seem that it is chiefly caused by surface ac- 
tion from the drift of vapors of unequal velocity in the same di- 
rection or possibly in opposite dircetions. Vertical currents, trom 
principles of mechanics, could only modify the direction of surface 
currents which were normal to them. Unless the vertical action 
compared to that of the surface was enormously great, the cy- 
clonic action would continue, being lessened only because of the 
difference of the two velocities of motion. 

Astronomers have not been able in the past to observe enough 
spots in cyclonic action to warrant the belief that their motion 
generally was of that kind. The great French astronomer, 
Faye, believed that sun-spots very generally were formed by 


cyclonic action. When his views were met by the objection that 
visual observation of sun-spots generally does not show this, 
his reply was that the cyclonic action, however, is there, but 
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that it is below the Sun’s surface and, of course, could not be 
observed. This answer was not satisfactory and did not help’ 
his contention for obvious reasons. It might be true, but real 
proofs in support of it were wanting. 

Professor Hale has gone into this subject of solar vortices ina 

yay entirely different from that ever followed before. He has 
had the advantage of getting a large number of photographs 
of the Sun tor the purpose of a more complete study of its sur- 
face, as revealed by such helps, because ot the new features they 
contain. As shown by the plates herewith given it will be seen 
that the hydrogen flocculi literally cover the solar surface. So 
also it is of the calcium flocculi. Although his work has not yet 
gone far enough to make results conclusive for a theory found- 
ed on ample scientific support, yet there are indications that 
point in the direction of very interesting revelations if not im- 
portant discoveries. From his preliminary work notice such 
facts as these: 





1. Ina series of photographs some negatives “show the large 
flocculus in the act of being drawn into the spots, the small 
flocculi near the spots remain almost unchanged in position, 
perhaps because of a difference of level.” 

2. “Except in the case of the large flocculus, attempts to de- 
tect evidences of motion towards the spots have not yet proved 
successful, even along apparent lines of flow.” 

3. One negative taken on June 2, shows a dark comet-like ob- 
ject, which also appears to be a line of flow, that intersects a 
bright eruptive flocculus. The suggestion is that the eruption 
does not rise to the level of the vortex. 

4. One hydrogen line across bright flocculi shown in these 
photographs indicates a very complex structure which will re- 
quire further investigation. 

5. “Since the velocity of the hydrogen drawn into the vortex 
is of the same order as that of the eruptive prominences, dis- 
tortions of the hydrogen lines at the limb may be due to the 
motion of this gas in vortices. Ifthe line were to pass through 
a vortex, distortions toward violet and red observed at the 
same point might result from motions of approach and recession 
on opposite sides of the vortex.” 

6. After June 3, it was noticed that numerous eruptions of hy- 
drogen rose in the neighborhood of spots. It is suggested that 
these vapors may have been drawn down by the vortex pre- 
viously. 
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These two fine plates are taken trom the Astrophysical Journ- 
al for September which came to hand too late for an earlier 
notice. 
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7. Attention is called to the fact that the distribution of the 
hydrogen flocculi frequently resembles that of iron filings in a 
magnetic field. It is also interesting to notice that there is exact 
correspondence between the analytic relations in the theory of 
vortices and in the theory of electro-magnetism. These two 
facts are of great importance and they are very significant data. 

8. “We know from the investigations of Rowland that the 
rapid revolution of electrically charged bodies will produce a 
magnetic field, in which the lines of force are at right angles to 
the plane of revolution; corpuscles emitted by the photosphere 
may perhaps be drawn into the vortices, or a preponderance of 
positive or negative ions may result from some other cause. 
When observed along the lines of force, many of the lines in the 
spot spectrum should be double, if they are produced in a strong 
magnetic field. Double lines, which look like reversals, have 
recently been photographed in spot spectra with the 30-foot 
spectrograph of the tower telescope, (Mount Wilson Solar Ob- 
servatory) confirming the visual observations of Young and 
Mitchell. It should be determined whether the components of 
these double lines are circularly polarized in opposite directions, 
or, if not, whether less obvious indications of a magnetic field 
are present.”’ 

It is signifieant that such important data are coming to the 
surface in such a way that there may be some hope of getting 
useful results from them after some further study: 





COMPARATIVE POWER OF THE 36-INCH REFRACTOR 
OF THE LICK OBSERVATORY. 





W. W. CAMPBELL. 





For PoruLAR ASTRONOMY. 

In PopuLtarR AstTRONOMY for 1905, page 391, Mr. Perci- 
val Lowell informed your readers that he and Mr. Lamp- 
land were able to see 173 stars in a certain small region of 
the sky, whereas Mr. Tucker, eleven years earlier, using the 36- 
inch retractor of the Lick Observatory, charted only 161 stars 
in the same region. This statement seemed to call for no com- 
ment from me. The 17-years’ record of the 36-inch refractor 
(and the atmosphere), in discovering and measuring several 
thousand difficult double stars and in observing scores of ex- 
tremely faint objects, spoke for itself indisputably. Recently, 
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however, Mr. Lowell has made it the basis of public claims, 
in several magazines, that the Lowell 24-inch telescope has 
“greater space penetrating power’’, or will show fainter stars 
than, the 36-inch refractor. This claim has not misled exper- 
ienced astronomers into believing that it is true, but no doubt 
thousand of general readers have been misled. To my extreme 
regret it seems to be my duty to take note of the subject by 
referring to certain facts involved. 

The Lick observations referred to were made in 1894 by an 
observer whose duties at Mt. Hamilton in the years 1893- 
1907 related, with only one minor exception, to determining 
the extremely accurate positions of the brighter stars with a 
special telescope of only 6-inches aperture. The ‘fone minor 
exception”? was that, at the request of the then Director, he 
devoted a few hours on a few evenings to charting the stars 
in certain selected small areas of the sky, using the 36-inch 
refractor tor this purpose. These charts were published with 
the statement that, owing to certain (described) conditions, 
probably “some of the fainter stars have escaped” detection 
and charting. This was his first use of a great telescope; it 
was his only use of the 36-inch telescope during the tourteen 
years referred to: seeing faint objects with great telescopes 
was not in his line, just as general medical practice is not in 
the line of a highly specialized surgeon. 

Mr. Lowell’s observations of one of the these charted re- 
gions, with his 24-inch telescope, were made after he had been 
using large telescopes for more than ten years in observing 
dificult objects. He claimed to be able to see 71% per cent 
more stars than the Lick observer. His published account of 
the observations (PoPpuLAR AsTRONOMy, 19085) leaves the 
subject open and intangible, by saying that the ‘tmoonlight 
and the rainy season were both drawbacks” to the observa- 
tions. He does not say whether the Moon was full or only 
partially full, near the charted region or far from it, when he, 
a practical astronomer, searched for faint stars near the limit 
of his telescope’s power; nor whether the rains made the air 
more transparent, or more full of dust and haze, or more or 
less unsteady. 

A fortnight ago I requested two of our astronomers of con- 
siderable experience with great telescopes, Messrs. Perrine and 
Aitken, to re-observe the charted region in question, using the 
36-inch refractor. In two evenings, August 25, and 26, 1908, 
134 hours each evening, they examined a little less than one- 








562 The 36-Inch Refractor at Lick Observatory 


third of the entire region,—the western third. In the area 
examined, the early Lick observer charted 51 stars. In the 
same area, Mr. Lowell, eleven years later, charted 51 stars. 
In the same area the two recent Lick observers charted 69 stars, 
—an increase of 35%; and they have no doubt that they 
could find several additional stars, if they took more time, 
even with the conditions which then prevailed, as follows: 
transparency, ‘“‘some smoke in the air on both nights’’; stead- 
iness of air, 3 on a scale of 5; and position in the sky, from 
50° to 68° zenith distance during the observations. The re- 
gion, three degrees south declination, was two hours west 
of the meridian when the observations began. Atl astrono- 
mers will recognize that these conditions were unfavorable to 
the Lick observers. 

After the two observers had reported on the work of the 
two evenings, a photograph of the region was secured. It 
shows that the 69 stars charted visually are there. In addi- 
tion, two or three stars observed visually, but supposed to 
be just outside the boundary lines of the region, are shown by 
the photograph tc be just inside the lines; they should really 
be added to the number 69 quoted above; but as they were 
not on the visual charts, they continue to be omitted. 

The 51 stars charted by Tucker are all included in the 69 
charted by Perrine and Aitken, though some are displaced 
slightly from their true places, due to the early observer’s hav- 
ing determined the right ascensions from transits over the 
bright micrometer wire, and the declinations by estimation and 
not from measures. Mr. Tucker’s and Mr. Lowell’s 51. stars 
are not all the same; some charted by the former were not seen 
by the latter,’ and vice versa. 

Inasmuch as a survey of one-third the region is just as con- 
clusive for the telescope’s power as a survey of the entire re- 
gion, I ordered the work stopped: there are endless ways in 
which the telescope and the observers’ time can be put to bet- 
ter use. 

Mt. Hamilton, California, 
Sept. 3, 1908. 








Comet c 1908 (Morehouse) 563 





COMET c 1908 (MOREHOUSE). 





H. C. WILSON 





FOR POPULAR ASTRONOMY. 

The comet discovered by Morehouse at Yerkes Observatory 
on Sept. 1, is proving a remarkable object photographically. 
The tail changes in brightness and form from night to night, 
being on some nights very bright and extending eight or ten 
degrees from the head, on others being exceedingly faint, even 
when the exposures are extended to one or two hours. 

The accompanying diagram will place before the reader’s eye 
the relative positions and movements of the comet and the 
Earth. The comet’s orbit is represented as being in the plane 
of the paper, while the plane of the Earth’s orbit is tilted at an 
angle of about 40°, the dotted portion of the ellipse being back 
of the plane of the comet’s path and the smooth portion in 
front of it. 

When discovered on Sept. 1, the comet was far above the 
Earth’s path and more than half as far again trom the Earth 
as the Earth is from the Sun. Itis approaching the Sun and 
will continue its approach until about Dec. 25, when it will be 
at perihelion, a short distance inside and below the plane of the 
Earth’s path. Had the perihelion passage occurred in June this 
comet might have been a wonderful object as seen with the 
naked eye. As it is the comet has already been at its nearest to 
the Earth in October. It: has not come nearer than 100,000,000 
miles and now is receding because of the Earth’s movement to- 
ward the opposite side of its own orbit. At perihelion the 
comet will be almost directly behind the Sun. After emerging 
from the Sun’s rays it will become visible to observers in the 
southern hemisphere and during February, March and April 
will be almost as favorably situated for observation as it has 
been to us in the north during September, October and 
November. 

During September and the first half of October the comet has 
been circumpolar, so that photographs of it cou'd be taken dur- 
ing the greater part of the night, except when clouds or moon- 
light prevented. When the results are collected from the many 
observatories which are now provided with photographic ap- 
paratus, we may expect to havea very complete record of the 
changes which have occurred and are yet to occur in the struct- 


, 


ure of the comet’s tail during the dark of the Moon. 
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That the study of this photographic record will be very in- 
teresting and may add much to our knowledge of the strange 
visitors from the outskirts of the solar system, is evident from 
the few photographs which have been sent to the editors of 
PopuLakR AsTRONOMY and which are reproduced in this 
number. Of the four taken by Rev. Joel H. Metcalf, of Taunton, 
Mass., no two show the same structure. The one taken Sept. 
14, with an exposure of one hour, shows two main streaks of 
tail long and narrow, diverging slowly after leaving the 
head of the comet. No. 2, taken Sept. 19 with an exposure of 
two hours and seventeen minutes exhibits very different details 
ot structure. At least five streamers emerge from the coma, 
two of them diverging widely, the others blended together for a 
short distance, then spreading and brushing out. Two long 
dark streaks (light streaks in the negative) are very noticeable. 
In No. 3, taken Sept. 20 with an exposure of two hours, no 
feature of the comet can be identified as the same as in the 
photograph taken the night before. A dark streak now extends 
up close to the head and the bright part of the tail emanates 
from only the right (east) side of the head. Much of the tail 
exhibits a rope like structure as if it had been thrown off while 
rapidly whirling. No. 4 taken Sept. 29 with exposure of an 
hour and a half resembles No. 3 in having the dark streak close 
to the head and the bright part of the tail emanating from the 
right (N.E.) side of the head, but the structure of the tail 
farther out is entirely different. 

At Northfield for various reasons we were unable to attempt 
any photographs of the comet until the night of Sept. 30, when 
two exposures of an hour each were made with the six-inch 
camera. At the same time two-hour exposures were given to 
plates in the 8-inch telescope and the 21-inch camera. On this 
night the tail of the comet was bright, visible with field-glasses 
to a length of about two degrees. On the photograph taken 
with the 21-inch camera it can be traced taintly to a distance 
of eight degrees from the nucleus. The brightest part curves 
rapidly toward the east while the longest streak has a double 
curve first to the east then toward the west. A dark streak 
running straight out from the head makes an angle of about 
40° with the bright part of the tail. 

While the observer was guiding the telescope tor these photo- 
graphs the portion of the comet’s tail which was in the field of 
the guiding telescope, grew visibly fainter and appeared to de- 
tach itself from the head. The two photographs taken with 
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the 6-inch camera show that this appearance was real and that 
the bright part of the tail was actually detached from the head 
of the comet and was moving outward at the rate of over 2’ 
per hour. 

On the succeeding night Oct. 1 we exposed four plates, one 
hour each, in the 6-inch camera and two plates, each for two 
hours in the eight-inch telescope and in the 214-inch camera. 
The conditions of atmosphere, plates and developer were as 
nearly as possible the same as on the preceding night, but the 
resulting photographs were entirely different. The tail of the 
comet was exceedingly faint. With the field-glasses and in the 
guiding telescope it could not be seen at all. The photographs 
taken with the 8-inch telescope show the merest trace of a streak 
emanating from the head. Those taken with the 24-inch and 
6-inch cameras show nearly the same extent of tail as on Sept. 
30, but much fainter, and the brightest portion is out near the 
star B Cephei, about 2° from the comet’s head. It thus appears 
that a remarkable change in the comet took place between 
Sept. 30 at 12" 25" and Oct. 1 at 8" 19" Central Standard 
time. On the subsequent nights during the first part of October 
clouds and moonlight prevented photographic work. 





CONVERGENT OF A MOVING CLUSTER IN TAURUS.’ 





LEWIS BOSS. 


The phenomenon of neighboring stars moving athwart the 
sky with motions of the same order of magnitude and in sensi- 
bly parallel directions has been noticed many years ago. It has 
been demonstrated that the greater part of the stars in the 
Pleiades are moving in this manner. Numerous instances 
where two or three stars seem to be moving together in this 
manner have been pointed out. Where such stars are near 
enough together to constitute double stars in the ordinary ac- 
ceptation of the term this is not surprising. But the instances 
to which I now allude pertain to stars separated by large frac- 
tions of a degree, and even in some cases by several degrees. 
These stars cannot have any perceptible influence upon each 


* Extract fromthe Astronomical Journal, No. 604. 
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other, owing to their wide mutual separations. They present, 
therefore, a problem of remarkable and unique interest. 

For nearly twenty years my interest has been attracted to a 
system of this kind situated in the constellation Taurus, and 
embracing in its membership a part of the stars in the Hyades. 
For many years I have made unsuccessful attempts to deter- 
mine a possible radiant, or convergent, for the stream. This lack 
of success was largely due to the fact that only the interior 
stars of the cluster, where the stars are relatively condensed, 
were recognized as indubitably belonging to the stream, the 
outliers having been overlooked. Toward the completion of 
my Preliminary General Catalogue, recently submitted for pub- 
lication, it became evident that this star-stream presents the 
aspect of a roughly globular cluster nearly fifteen degrees in dia- 
meter, with pronounced central condensation. The opportunity 
to recognize this fact was offered by the relatively precise values 
of proper-motion which it had been possible to compute. The 
General Catalogue contains forty-one stars which were origin- 
ally selected as probably belonging to this stream. 

It will be noticed that this cluster contains stars of both the 
first and second type, although the former are far more 
numerous. 

The method of proceeding in the attempt to determine the 
convergent, approximately indicated by graphical methods at 
once, was very simple. Taking two values of the declination 
of the convergent that would probably include the final value 
between them, the ratio of change of declination to change oft 
position-angle at each star was computed. Then with equations 
ot condition, in which these ratios were introduced, the differ- 
ence of declination between one of the preliminary points and 
that which produces the best agreement among the observed 
position-angles of the motions was determined. This process 
provisionally fixes a line in space along which the convergent 
will be found. Two points along this line were then selected so 
as to include the convergent, and the position-angles of these 
points from each of the stars were calculated and the coefficients 
of variation thereby deduced. By means of the resulting equa- 
tions of condition the approximate point of convergence was 
fixed relative to the trial points selected. It is evident in this 
part of the computation, that the position-angles of stars along 
the principal axis of the stream have no appreciable weight. In 
fact only thirteen of the outlying stars were employed in the 
actual determination. Two successive approximations to the 
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position of the convergent were computed. In view of all the 
elements of the determination it did not seem worth while to 
push it to an unwarranted degree of refinement. Before the last 
approximation it was seen that the deviations in position-angle 
for No. 1025 and No. 1051 were large, and it was decided to 
exclude them in the final computation. No. 1051 (BRADLEY 
617) is a double star,—> 454. It is a binary and is now quite 
close. A rough estimate of the proper-motion ot the mean of 
the components renders the motion of this star conformable 
with the stream. The proper-motion of No. 1025 (Apso 105) 
is less well determined than that of the general run of stars in 
Table I; it may possibly belong to the stream. 

The result of the computation for the convergent places it in 
the following position for 1875: 

R.A. 6" 7".2; Decl. + 6° 56’. 

Another approximation would probably have given a small 
positive correction to each of these co-ordinates. The probable 
error of the right-ascension may be roughly estimated as, + 
1°.5, and of declination + 0°.3; though much smaller errors 
are indicated from the residuals, C—O. 

More than thirty stars in the neighborhood of the Sun have 
been recognized that have an estimated parallax of ”.10 or 
more. The prevailing conditions of distance in the Vaurus- 
Stream are thus probably not strikingly different from those 
that prevail in the vicinity of the Sun. The distances from one 
star to another in that cluster may fairly be termed stellar in 
the sense in which that term is ordinarily understood. Treat- 
ing of a Cosmos having such dimensions, and endeavoring to 
account for a hypothetical uniformity in directions and velo- 
cities of the component stars on such a scale, it is evident that 
we shall have to resort to hypotheses not now included in cus- 
tomary lines of thought. For the most part these stars are 
certainly too far apart to exert sensible attractions upon each 
other and, indeed, the effect of such attractions would be to 
disturb the mutual uniformity in velocities and directions. The 
galactic latitude of the convergent is —5°. The parallax of the 
cluster indicates that it is far within the boundary of the 
Galaxy, so that the cluster must have been for an almost in- 
conceivable time within the limits of the Galaxy, even if its 
course has been sensibly rectilinear ever since it entered that 
system. If we suppose that the cluster was condensed from a 
vast nebula that originally had the present velocity and direc- 
tion of the cluster, the difficulty is removed another step merely. 




















‘ON ‘AWONOULSY AV1INdO”g 


v? 
Q a 






































SNLNDL U2 UDALI-LOZO 


“AIXX GULV'Id 











PLATE XXV. 











a 
oe 
pS 








PopuLAR AstRoNomy, No. 159. 














43. and 45.1907 Draconis 569 


But whatever the speculative difficulties in connection with 
this phenomenon may be its substantial existence must be re- 
cognized. There are other groups of stars, though of smaller 
number and extent, that present the same peculiarities that are 
evident in the Taurus-Cluster. For that cluster the evidence in 
favor of an accurate convergence of the motions and of the re- 
markable agreement between observed and computed amount 
of angular motion, »., in differént parts of the cluster, is such, 
that one can scarcely resist the conclusion that the hypothesis 
of substantial uniformity both in directions and velocities of 
motion is essentially true. It would not be wholly surprising 
if future investigation should prove that one or more of these 
stars do not belong to the stream. This could happen as a 
mere coincidence of an apparent agreement in proper-motion of 
a star whose actual motion in space is quite different from 
those in the cluster; but the law of probability would not per- 
mit of many such instances in this case. 

There are many other stars which apparently belong to this 
stream. I have suspected about fifty of these, mostly of the 
magnitudes, 6.1 to 7.5. There are, doubtless, many others 
among the fainter stars. But some time must elapse before, for 
the generality of these, sufficiently accurate values of the 
proper-motions can be computed to enable one to decide with 
a fair degree of probability whether they belony to the cluster 
or not. 





AN ADDITIONAL NOTE ON THE OBSERVATION OF 
43 AND 45. 1907 DRACONIS. 


WM. E. SPERRA. 

FOR POPULAR ASTRONOMY 

Since the publication of my paper on the above two stars in 
the October Popular Ast1onomy, pp. 488-490, the interesting fact 
that 43.1907 has a double minimum is evidenced by an all 
night series of Oct.3, given below. Several nights’ work had in- 
dicated it, as also the June curve, but the nightly series had 
stopped too soon to warrant a statement to that effect. 

At the bottom ot page 489, this statement is made, ‘the rise 
requires about six hours, and for the first four is very slow.” 
In my June curve the four hours mentioned had not been very 
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well covered, and the longest night series was six hours. After 
the minima mentioned in the former paper, a decided rise had 
taken place and then a seeming decline, but the observations 
ceased too soon to make this certain, and, besides, no rise had 
been completely observed, and hence it was assumed that the 
time was occupied in the rise. The ten hour series of Oct. 3, 
shows a second minimum in this interval after a decided rise 
from first minimum. Below are the observations in full for the 
two nights of Oct. 3 and 4, in my definitive light scale and 
L. M. T., if G. M. T. is desired add 0.227, this also applies to 
my previous paper. 


Lt Lt 
Oct. 3.289 16.3 Oct. 3.691 7.6 
Re: i 6 9.4 .705 8.9 
437 6.9 4.279 5.9 
505 7.6 .309 6.4 
529 11.4 .335 6.9 
557 13.8 .376 10.4 
580 9.9 .392 16.3 
.599 8.1 .398 19.3 
.620 8.9 410 23.7 
.635 8.6 427 24.0 
.650 7.9 A444 22.2 


My attention has been called to the fact, and which I had 
overlooked that Mr. Sigurd Enebo, published a_ period of 
0°.3978, in A.N. 4423 (P.A. 153.) I had attempted a somewhat 
similar period which is one-fitth of three times my period. But 
the observations of Oct. 3 and 4, completely verify my period 
of 16 hours. A further fact brought out is that the period has 
reached its maximum length and is now decreasing. 

Unfortunately my elements (P.A. 158)for 45.1907 Draconis 
was given in L. M. T. instead of G. M. T., which is as follows, 
1908 May 24.3733 + 0°.56952. An observed maximum Oct. 4 
gave a plus residual of about five minutes. 

Cleveland, Ohio, October 9, 1908. 





EARL OF ROSSE. 


W. W. PAYNE. 


For POPULAR ASTRONOMY. 

Laurence Parsons, fourth Earl of Rosse, was born November 
17, 1840, and died August 30,1908. In the account given in 
the King’s County Chronicle nothing is said of the early life of 
this good and great man, except to refer indirectly to what 
has recently appeared in all the leading papers in the kingdom 














W. W. Payne 571 





and on the continent relating to biographical sketches of his 
busy life. 

The immediate cause of the death of the Earl of Rosse was 
that of growths in the vicinity of the lungs that the best medic- 
al and surgical skill could not reach to remove safely, although 
it was plainly revealed by the aid of the X-Rays what and where 
the dreadful trouble was. 

In the service at the Birr Church the Rev. Samuel Hemphill 
said: 

“This morning, before the early celebration, I heard of the 
passing away of Lord Rosse. He departed to be with God at 
2 o’clock last night. God was his hope and_ strength all 
through his busy, useful life, and we believe firmly that He did 
not desert His servant inthe supreme moment of his passing 
away. I never met a more truly reverent man. He loved to 
attend the early celebration in this Church, which was like a 


é 
spiritual home to him. His whole demeanor was that of a 
man who entered thoughtfully into the services of the Church, 
He valued them for what they could do for his spiritual life, and 
therefore it was that he did so much for the Church. Froma 
realization of the spiritual blessings which the practice of relig- 
ion could confer on his own spirit, he knew its value for other 
people. And he set a great example to every one round about 
these parts. He was not ashamed to be on the side of God in 
a very careless age and in the midst of much secularism. 
Every one knows what an intellect he had, and how famous he 
was in science. Yet in spite of the fact that many scientific men 
have thrown off all care for religion, he still preserved inviol- 
ably the gift of faith which he had as the result of the religious 
influence of his parents; and the longer he lived the more he 
saw the need for religion.” ; 

These plain, strong words by one of his friends that knew 
him well tell much of the sterling character of this truly great 
man, that young men in science anywhere may do well to con- 
sider profoundly if they wish standards of living that will last 
without end. Another extract from the Chronicle will show in 
what high-minded esteem this good man was held by other 
great men in his own country and in others as well. 

“It is common knowledge, especially among the highest in- 
tellects, that our late Peer of deeply revered memory was the 
possessor of numerous honors and degrees such as are only 
conferred on the conspicuous in the world of science, letters and 
ancestral fame. Among these distinctions, it will be sufficient 
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to name a few: The late Earl of Rosse was a D. C. L. of Ox- 
ford, and L. L. D. of Cambridge. He was Chancellor of Trinity, 
Dublin, of which he was L. L. D. and to which, unsolicited, al- 
though a rival aspirant was the late Marquis of Waterford, 
grand nephew of a former and most venerated Chancellor, His 
Grace, Lord Primate Beresford. Lord Rosse was also His 
Majesty’s Lieutenant of the King’s county, and was elected by 
his tellow Irish Peers their representative in the House of Lords. 
He had been also president of the Royal Irish Academy, and 
was on the Senate of the Royal University, and also president 
of the Royal society. In Irish church government he was a 
member of the select vestry, and an official in a number of other 
minor offices of similar kind. 

This remarkably busy man, as all this official relation plainly 
shows, was also noted for his benevolence in a very unobtrusive 
way. From what appears in the public prints, it would seem 
that his annual gifts were very considerable; some of the in- 
dividual ones going as high as £1000. Another feature of this 
noble man’s thoughtfulness was the interest he felt in the wel- 
fare of his employees. He was studiously careful to provide 
pensions for them in the winter of their lives.’’ In short his 
whole brilliant career was marked by sound judgment and true 
benevolence. All these and other rare traits were seen to have 
had their reflection in eyes that literally beamed with a joy 
and intelligence that is past the power of verbal description.” 

At the funeral service, were many things said that showed the 
appreciation and the great loss that royalty and common people 
alike were sustaining in the departure of that deeply revered 
man. The great company in attendance, the many tributes of 
precious memory, the resolutions of profound regard, the tele- 
grams of sympathy, and the special trains that were run to 
accomodate the many that wished to share in these last sad 
rites were a few of the tokens of the genuine affection in which 
this very worthy man was held. 

From a private letter written by J. A. Brashear of Pitts- 
burgh, Pa., by whose favor all this information comes to hand, 
we learn of his own personal acquaintance formerly with the 
late Earl of Rosse, and how highly he thought of his friendship, 
and of his kind invitations to visit Parsonstown while abroad. 
It is not a small thing to say that the real power of such lives 
as that lived by the late Earl of Rosse is one of the mightiest 
things that can come upon this Earth. Such have come, if they 
are rare, but they come to stay. 
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Planet Notes 


PLANET NOTES FOR DECEMBER, 1908. 


Mercury will not be visible to the naked eye during this month. It will 
be at superior conjunction on Dec. 23. 

Venus is morning star, passing eastward through the constellations Libra 
and Scorpio during December. Her brightness this month will be only about 


NOZIMOH HLYON 


~ 


YI VUE 
dee 
YONIWIS 


ySunrs 







Le > 
. / 
- 
ev 4 
e Ly 
BG By % 
* 4 Ay: S 
Se > N 
. io] 
i a ° 
42S, ie] 
hos S 
set ™ #1, ° / My 
&5 go as” al 7% o Fs 
-* oo S 
ae ° \ nr 
\ » a} 
( . > “ \ 
—“a: , ie 
° “\¢ - ° 
> Pp ° - ” ol 
le ae 4 \e 
y y y 
“Wy f aX v el he ae BD 
- ee ee a A 
| pe gs / 
ee ee 
Saliva Fi / 
° ~ ( / > 
‘. ; _-* / 
» hi. ¥ > ~ Yi 
¢ ce . d 
:_—az.. 
s ye gos 





~ ae 
SOUTH HORIZON 


THE CONSTELLATIONS AT 9:00 P. M., DECEMBER 1, 1908 
one third of that during August. On Dec. 20 Venus will be in conjunction with 
the Moon. An occultation of the planet may be witnessed in the eastern part 
of Asia. 
Mars, having been in conjunction with Venus on Nov. 30, will be in her 
vicinity for several days but will be gradually left behind by her more rapid 
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eastward movement. At the end of the month Mars will be in Libra while 
Venus will be in Scorpio. 

Jupiter will be at quadrature, 90° west from the Sun, on Dec. 5 and so 
may be cbserved during the latter half of the night. Jupiter will reach the 
stationary part of his apparent path among the stars on the night of Dec. 
30, and will then begin his retrograde movement. 

Saturn will be stationary on Dec. 7, having finished his retrograde move- 
ment, and will for several months from now on move eastward. Saturn will 
be at quadrature, 90° east from the Sun, on Dec. 25. 

Uranus is not in favorable position for observation. 

Neptune is nearing opposition and may be studied with the aid of a large 
telescope during the middle hours of the night. The planet is in the constella~ 
tion Gemini, a little south and west from the third magnitude star 6. It is 
moving slowly westward. 





Occultations visible at Washington. 


IMMERSION. EMERSION. 
Date Star's Magni- Washing- Angle Washing- Angle Dura- 
1908 Name tude. ton M.T. f'm N. ton M.T. f'mN tion. 
wer h m ° h m ° h m 

Dec. 3 v Piscium 4.6 11 35 0 2 fi 300 O 36 
5 Piazzi iii, 103 6.3 17 631 36 18 09 300 0 38 

6 B.A.C. 1417 6.4 18 Ol 121 18 43 226 O 42 

7 oo Tauri §.1 10 47 100 12 04 227 L iF 

8 1 Geminorum wit & 37 5 54 300 0 37 

8 3 Geminorum 6 7 42 157 @ 51 176 0 O9 

8 8 Geminorum 3.1 ii 26 4+ 1 46 334 Oo 21 

8 9 Geminorum do ti 630 80 2s 37 260 L 27 


1 2 340 0 20 
: i 226 0 53 
7 
6 


) 


10 w! Cancri 10 18 134 
19 o! Libre 16 54 81 46 336 0 5&2 
26 « Capricorni 5 11 41 16 266 1 05 


5 
+ 
5 
6 1 
6 1 
9 48 Geminorum 5.8 11 OS 9 1 
6 1 
6 1 
4 
30 Lalande 2632 6 9 57 84 10 59 220 1 02 


COO bs t 





COMET NOTES. 


Halley’s Comet.—The following circular is worthy of careful attention 
by all interested:—In the belief that our knowledge of comets may be consid- 
erably enlarged through a proper use of the opportunities presented by the 
approaching return of Halley’s Comet and the systematic observation of such 
other cometary phenomena as may be presented during the next few years, 
the Astronomical and Astrophysical Society of America has appointed the un- 
dersigned as a committee upon comets. 

It is the purpose of this committee to canvass the whole field of comet- 
ary research, inquiring what parts of that field will best repay systematic cul- 
tivation at the present time and securing so far as possible, co-operation in 
such research. You are respectfully invited to communicate to any member of 
the committee suggestions with respect either to the subject matter or the 
methods of such research or such other matter as may seem of advantage in 
this connection. 


Madison, Wis., EDWARD E. BARNARD. 
Oct. 1, 1908. CHARLES D. PERRINE, 


EDWARD C. PICKERING, 
GEORGE C. COMSTOCK, 
Chairman. 
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Rediscovery of Comet Tempel,-Swift.—A cablegram to Harvard 
College Observatory from Kiel, Germany, announces that the periodic comet 
Tempel;-Swift was observed by Javelle at Nice on Sept. 29. 
the comet as determined by Javelle was 

Sept. 29.6112 Gr. m. t. a = 6 44™ 14°.6 5 32° 37’ 55”. 


— oO rere) 


The position of 


The comet is described as visible in a large telescupe.. 

This observation would indicate that the ephemeris given in the last num- 
ber of PopuLaR AsTRONOMY, page 508, needs to be corrected by about —15™ 
in R.A. and +1° 25’, and that the time of perihelion must have been about 
Oct. 4.0 instead of Sept. 30.88. 





Search Ephemerides for Denning’s Comet of 1894.—The follow- 
ing are taken from The Observatory for September 1908, page 358, and were 
computed by Dr. Smart. No account was taken of perturbations. 


The comet 
should be brightest about Dec. 11. 


Perihelion Perhelion Perhelion 
Date Dec. 5 Dec. 13 Dec. 21 
R.A. Decl. R.A. Decl. R.A. Decl. 
Nov. 3 ee Seed 9 39 +15.0 ee 
7 10 25 +120 9 57 +13.9 9 25 15.8 
11 ec ae 10 15 + 22.7 ‘ 
15 11 OO +t 9.3 10 33 +41.5 10 02 +-13.7 
19 _ 10 51 +10.2 ee 
23 11 34 6.5 11 a9 + 8.8 10 39 +11.3 
24 . il 27 + 7.5 : 
Dec. 1 12 O7 + 3.7 11 44 + 6.0 2 638 + 8.7 
5 12 O1 + 4.7 
9 12 38 + 1.0 aS 37 + 3.3 il 52 6.0 
13 i2 33 + 2.0 ‘ 
17 12 49 + 0.7 : 





Comet Morehouse. I am sending you four 


ot Comet 
Morehouse taken here with the 12-inch doublet. 


photographs 


No. 1 was taken by attempting to follow the comet with the 7-inch 
visual telescope. As can be seen from the star trails this was not a_ success. 
The comet was too faint. 

The other photographs were taken by following a star in the region of the 
comet and then giving the plate a motion equivalent to the predicted motion 
as determined from its ephemeris. As may be seen this is an improvement 
but in all the exposures over one hour the nucleus shows 
As will be noticed in No. 3 and No. 4, the elongation of the nucleus 
has rather been an advantage to the definition of some of the 
the tail. 


an elongation. 
streamers of 


If as was probably the case the motion of the plate was not sufficient to 
keep up with the head of the comet and the tail is being repelled from the 
head improvement of definition of the tail is to be expected from this lagging. 

As the head and different parts of the tail are all presumably moving 
with a different rate of speed, it is evident that the best detail can only be 
obtained with very short exposures. 

The rapid transformation of the tail is well shown in the 
tween No. 2 and No. 3 which have an interval 
little over twenty-two hours. 


difference be- 
between them of only a 


The smoky weather due to forest fires and exceptionally bright auroras 
have interfered with the photographing of the comet in September. 
Taunton, Mass., Oct. 6, 1908. JoeL H. METCALF. 
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Ephemeris Comet c 1908 (Morehouse). From the following ob- 
servations by Aitken, 


1908 Gr. M.T. Comet’s Apparent 
a 6 
Sept. 3.84212 3» 18™ 139.91 +67° 29’ 35”.1 
11.99736 2 338 21.11 +72 17 36.3 
18.6915 1 13 21.0 +75 43 30 


the last of which was communicated by telegraph, a second set of elements and 
an ephemeris have been derived: 


ELEMENTS. 


T = 1908 December 25.8090 Gr. M_T. 
ws= 171° 8%’ 09”) 

YM = 103 04 45 

iz 140 10 14 

q = 0.945540 


O—C I Ill 
cos bAa io” oO” 
Ad +2 


As these elements differ considerably from the preliminary elements ( Bulletin 
No. 138), computed with one day intervals, the observation by Fox used in the 
first orbit, and noted at that time as probably approximate, was suspected to 
have a large residual. Comparison of this observation with this second set of 
elements shows residuals of 2° in right ascension, and 0’.1 in declination. These 
are suthciently large to account for the difference between the two orbits. 


CONSTANTS FOR THE EQuATOR 1908.0 


x =r [9.892938] sin (154° 41’ 14+ v) 
V=r [9.953594] sin (267 37 17 + ¥) 
z=r [9.882333] sin (202 04 32 + +r) 


EPHEMERIS FOR GREENWICH MEAN MIDNIGHT. 


1908 Truea True 6 Log A Br. 
Sept. 27.5 22h 16" 499.8 174° 59’ 40” 0.0791 2.95 
Oct. 1.5 21 09 49.8 11k 26 

5.5 20 24 02.3 66 22 23 0.0370 
9.5 19 54 O05 60 13 47 
13:5 34 07.2 SS 21 22 0.0160 4.929 
7.5 20 38.4 46 24 54 
21.5 ai 63 39° 23 00 0.0214 
Oct. 25.5 19 04 47.6 32 42 22 
Nov. 2.0 18 56 56.1 20 43 30 0.0684 5.38 
10.5 563 03.2 riQ 65 15 
Nov. 265 60 32.1 3 22 55 0.1938 
Dec. 12.5 50 11.0 13 25 45 
Dec. 28.5 18 49 54.8 21 33 34 0.2839 2.84 
Brightness September 3 = 1.00. 


A part of the check computation was performed by Miss Sarah Morgan. 
S. EINARSSON, 
W. F. Meyer. 


Lick Observatory Bulletin, 139, 
Sept. 22, 1908. 
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Comet c 1908 (Morehouse). We have spoken elsewhere (pages 563- 
566) of the rapid and remarkable changes in the appearance of this comet as 
shown by the photographs. Since that writing photographs have been taken 
at Goodsell Observatory on the nights of Oct. 11, 13, 15 and 16. On Oct. 11 
the tail of the comet was comparatively straight and left the head as a single 
rather broad streamer showing signs of division only at some distance out 
from the head. On the 13th the tail was again comparatively straight, but 
divided immediately at the head, a long dark streak running clear up to the 
nucleus. On Oct. 15 a remarkable change had occurred. Only a narrow stream- 
ec now ran out from directly behind the nucleus and this was scarcely visible 
in the telescope, but out about 45’ from the head the tail suddenly brightened 
and broadened out te a width of about 2U’. It looked as if a bright cloud 
lay diagonally across the tail at this point. From this cloud the tail extend- 
ed outward several degrees broadening out and curving to the rearward of the 
comet’s motion both edges being quite irregular. In the photograph taken 
with the 21-inch camera the tail can be traced with certainty to 9° from the 
head and faint traces are seen out to 11°. On the 16th the outer parts of the 
tail had faded ont a great deal. The “bright cloud’’ had evidently moved out- 
ward from the head to a distance ofa little over two degrees. 

The remarkable change in the comet’s tail on Oct. 15 has been caught by 
other observers, Metcalf and Morehouse having announced it by telegraph, 
and doubtless there are many photographs by which the steps in the strange 
phenomenon can be traced. Prof. Barnard writes under date Oct. 16: ‘This 
is the most extraordinary comet we have had to deal with from a_photo- 
graphic stand point. I got splendid photographs of it last night. There were 
large masses going out from it and 1 ran it from 6" 20" p.m. to nearly 14% 
om. . . Ihave had great success with the comet all along. On Sept. 30 and 
Oct. 1 there were wonderful transformations in the comet. The weather has 
been extraordinarily fine. On some nights I ran it all night changing plates 
every hour or so.” 





VARIABLE STARS. 


Twenty-Five New Variables, 18 to 42.1908.—In the Harvard Col 
lege Observatory Circular No. 137 is given a list of twenty-five new variables 
found by Miss Cannon from an examination of plates covering the regions of 
the Harvard Maps 31 and 43. Apparently eleven of the new variables belong 
to class V, Algol variables; ten to class IV, short period yariables; two to 
class II, long period variables: one, a Nova, to class I. The 
42.1908 are assigned in A.N. 4273. 


numbers 18 to 


Provisional Harvard DM R.A, 1900 Decl. 1900 Mag. 

Designation Number h om i s : , 
18.1908 Scorpii 3060 R 17 47 10 —84 226 8.7<12 
19.1908 Scorpii 3061 — 47 28 -—84 19.7 8&8 — 
20.1908 Herculis 3062 +16 3311 49 42 416 57.1 82 93 
21.1908 Scorpii 3063. —33 12638 49 42 -—33 48.0 9.5 11.0 
22.1908 Cor.Austr. 3064 —37 12045 52 28 —37 52.3 8.7 9.7 
23.1908 Sagittarii 3065 —23 13713 17 54 55 —23 01.1 8&7 10.1 
24.1908 Cor.Austr. 3066 R 18 02 183 —40 13.1 10.0 10.9 
25.1908 Sagittarii 3067 --18 4799 02 34 —18 34.0 8.0 9.0 
26.1908 Sagittarii 3068 —23 14026 04 48 —23 42.2 9.5 10.2 
27.1908 Sagittarii 3069 _ 05 19 —16 29.1 98 11.3 
28.1908 Sagittarii 3070 —29 14636 18 05 50 —29 52.9 9.5 10.7 
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.1900 Decl. 1900 Mag. 





Provisional Harvard DN R.A 
h 


Designation Number ° a 
29.1908 Sagittarii 3071 --23 14072 18 06 58 —23 O85 7.2 8.2 
30.1908 Sagittarii 3072 —19 4645 11 v7 —19 06.6 8.0 9.2 
31.1908 Sagittarii 3073 a 11 40 —13 06.1 10.1 10.7 
32.1908 Sagittarii 3074 -—25 13054 15 57 —25 17.1 89 11.2 
33.1908 Sagittarii 3075 —16 4859 18 57 —16 50.7 8.6 10.0 
34.1908 Scuti 3076 —12 5045 18 54 -—12 45.2 86 9.3 
35.1908 Scuti 3077 —9 4736 21 05 —9 152 75 8.5 
36.1908 Cor.Austr. 3078 —42 13498 33 37 —42 19.8 9.8 104 
37.1908 Scuti 3079 — 7 4683 38 19 — 7 49.9 7.5 8.4 
38.1908 Sagittarii 3080 —19 5148 38 43 —19 29.8 88 9.7 
39.1998 Sagittarii 3081 —34 13135 3 03 —34 47.5 8.9 10.5 
40.1908 Sagittarii 3082 —20 5283 44 47 —20 235 7.6 8.6 
41.1908 Sagittarii 3083 —2s 14922 18 53 38 —23 50.2 8.8 9:9 
42.1908 Sagittarii 3084 R 19 O01 16 —29 01.2 9.0<13 

Notes.—18.1908 Max. = 2411360 + 237 E. 19.1908 Nova found on plate 


taken May 4, 1906, mag. 11.0; rose to 8.8 in July; sank to 11.0 May 7, 1907. 
20.1908 Algol type. 21.1908 short period. 22.1908 Algol type? 23.1908 prob- 
ably Algol type. 24.1908 short period. 25.1908 short period. 26.1908 Algol 
type. 27.1908 Algol type? 28.1908 Algol type? 29.1908 probably short period. 
30.1908 short period? 31.1908 long period. 32.1908 Algol type. 33.1908 
probably short period. 34.1908 probably short period. 35.1908 Algol type? 
37.1908 probably short period. 38.1908 Algol type? 39.1908 Algol type? 
40.1908 probably short period. 41.1908 probably short period. 42.1908 
period probably several months. 





Variable Star (29.1907) RZ Aurigze.—In A.N. 4272 Mr. E Hart- 
wig discusses a number of observations of this Algol type variable obtained in 
March and April of this year, and concludes that the period cannot be greater 
than 34 0" 14%, and that it is possibly 1¢ 12" 05%.6. A minimum occurred March 
27,1908 at 8" 35.1, Gr. m. t. The place of this star for 1900.0 is 

a= 5° 42" 62°69 & = +31° 40’ 07.6. 
According to the photographs the amplitude of variation is from 9.5 to 14.5 
magnitude, but Mr. Hartwig’s visual estimates make the range only from 
11.5 to 13.6. 





Variable Star (81.1907) SS Aurigae.—In A.N. 4272 Mr. Hartwig 
calls attention to the fact that the period of variable SS Aurige is irregular 
ranging possibly from 54 to 66 days. During most of this period the star is 
invisible or at least below 13.5 magnitude. It rises within one day to about 
9.7 magnitude, remains at this brightness for not more than 8 days, then 
quickly sinks to invisibility. It seems to be of the U Geminorum type. Its 
position for 1900.0 is 

a = 6" 05™ 48*.09 5 = 47° 45’ 53”.8. 
A large number of observations from the Harvard photographs are given in 
the Harvard Circular No. 138 





Variable Star (78.1907) Aurigae.—According to S. Enebo this 
is of the Algol type and its elements are 
Min, = 2418046.37 Gr. m.t. + 44.04 E. 
The observed amplitude of variation is from 7.8 to 8.7 magnitude. 


star 
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New Variable (138.1908) Herculis.—In A.N. Mr. Torvald Kohl calls 
attention to the star BD + 19° 3089, which is given in the BD as of magni- 
tude 7.8, while its neighbor BD + 19° 3096 is rated at 7.0. The first named 
star is now brighter than the second. The position of BD + 19° 3089 for 
1900.0 is a= 16518" 40°61 &= +19° 44’ 10.5. 





Variable Star SZ Cygni.—In A.N. 4273 Mr. A.A. 


Nijland gives the 
following elements of this variable; 





Maximum = 2417393.96 + 15.9111 E 
The increase of light occupies 5.6 days and the waning 9.5 days, the range oy 
magnitude being from 8.8 to 9.5. 





Minima of Variable Stars of the Algol Type. 





[Given to the nearest hour in Greenwich Mean Time beginning with noon. To reduce to 
Central Standard time subtract 6 hours, or for Eastern time subtract 5 hours. ] 


U Cephei RZ Cassiop. RT Persei RW Tauri RW Monoc. 

d h d h d I d h d h 

Dec. 2 3 Dec 14 3. Dec. 10 9 Dec 16 3 Dec. 1 12 
4 15 15 ‘i 11 5 18 21 3 10 

7 3 me iz 12 1 21 16 5 8 

® 15 ig id i2 22 24+ 10 | 5 

i2 3 is 21 13 18 27 5 9 3 

14 15 20 2 14 15 29 23 11 1 

17 2 21 7 15 11 RV Persei 12 23 

19 14 22 11 is 7 De 2 6 14 20 

2s 63 3 16 17 4 _ = 16 18 

24 14 24 21 is O 6 8 18 16 

zi. CO 26 = 1 18 20 8 4 20 14 

29 14 27 «6 19 17 10 3 2 11 

Z Persei o ” + re 12 . = rs 
Dec. 1 14 a i + ae 2% 5 
4 15 oles = - ae . 3 

717 RX Cephei a is 1 ~” 

10 18 _ Dee. 10 18 a cake <V ” RU Monoc. 

13. 20 24 19 29 ra) ee 117 

16 21 Algol 25 16 3 23 a 2 44 

19 22 Dec. - 19 26 12 295 22 <4 12 

9 5 15 24 Ss 97 99 ‘ = 

3 9 = ; 27 22 1 9 

26 1 % = oe = 2) 21 Fs 7 

Ig > 11 9 29) 1 ot 20 ¢ } 

14 6 29 21 i a. 

RY Persei 7 3 30. 18 RW Persei a... 
Dec. 2 12 19 23 31 14 Dec. 13 1 i 23 
9 9 22 20 \ Tauri - * ° 18 

16 «G 25 17 Dew 1 5 RS Cephei 10 16 

23 3 28 14 = - ” 2 < 

- 2 a4 it 5 4 Dec r 3 11 13 

oJ a0 0° 9 3 id is 12 11 

RZ Cassiop. RT Persei 13° 1 RWGeminorum 13 8 
Dec. 2 4 Dec. 1 21 17 9 Dec 3 18 14 6 
3 8 > iz 20 23 6 15 15 3 

4 13 4 13 24 22 9 11 16 1 

5 18 4 10 25 21 is 2 16 22 

6 23 5 6 RW Tauri 15 5 7 20 

8 3 6 3. Dee. 2 7 18 y 4 18 17 

9 8 6 23 5 1 20 22 19 15 

1( 13 7 19 1 2 23 19 20 12 

11 18 8 16 10 } 26 16 21 10 

12 23 9 12 13 9 29 13 22 7 








~_ 


R Canis N 


J Monoc. 


d h 
23 «5 
2 2 
25 =O 
25 21 
26 19 
27 16 
28 14 
29 13 
30 9 
31 6 
x i 
2 14 
3 18 
4 21 
6 0 
7 4 
S @ 
9 10 
10 13 
1 i? 
12 20 
13 23 
15 2 
16 6 
iz 9 
18 12 
19 15 
20 19 
21 22 
23. =«ssi1 
24 4 
25 8 
26 11 
27 14 
28 18 
29 21 
31 O 
Y Camelop. 
3 19 
: = 
10 9 
13 17 
17 +O 
20 7 
23 15 
26 22 
30 5 
RR Puppis 
5 18 
12 53 
18 15 
25 «1 
31 11 
V Puppis 
19 
3. «C6 
4 17 
6 4 


Maj. 
1 


V Puppis 


a 
‘ 
9 
10 
11 
13 
14 
16 
17 
19 
20 
22 
23 
25 
26 
27 
29 
31 


X Carine 


29 
30 


S Cancri 


5 
15 
24 


S Velorum 
7 


bf J 


8 15 


14 
20 
26 


RR Velorum 


1 
3 


v0 
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RR Velorum 
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13 
16 
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Minima of Variable Stars of the Algol Type.—Continued. 
RZ Centauri 


d h 
11 1 
i 23 
2 22 
13 20 
14 #19 
26 27 
16 16 
17 14 
18 13 
19 114 
20 10 
Zi 8 
22 Ff 
23 5 
24+ 4 
26 2 
26 1 
26 23 
ee 
28 20 
29 0 
29 19 
30 17 
31 16 
SS Centauri 
3 6 
BD 34 
8 5 
10 16 
13 4 
15 15 
18 3 
20 14 
22 2 
so 618 
28 t 
30 12 
6 Librze 
3 2 
§ 10 
7 2 
10 2 
12 10 
14 18 
is 2 
19 19 
22 if 
24 1 
26 9 
28 17 
31 1 
} Corone 
1 7 
4 18 
8 5 
ze 6 
18 2 
18 13 
yo O 
25 11 
28 22 





RR Draconis 


c 
Dec. 2 
4. 
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16 
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RX Draconis 


Dec. 
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31 


WW Cygni 
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Dec. 


aver 
moun our 
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SW Cygni 
4 18 
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UW Cygni 


Dec. 2 
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Minima of Variable Stars of the Algol Type.—Continued. 


UW Cygni W Delphini VV Cygni VV Cygni VV Cygni 
d h d h d h d h d h 
Dec. 26 22 Dec. 22 21 Dec. 7 20 Dec. 17 11 Dee. 25 1:3 
30 8 27 16 9 ° 18 4 ry 1 
W Delphini VV Cygni 10 19 19 16 28 12 
Dec. 3 15 Dec. Ba 12 6 21 3 30 O 
8 11 3 10 13 18 22 14 31 11 
13. «6 4 21 15 5 23 56 UZ Cygni 
18 1 6 9 wG if 24 4 Dee. 3 7 





Maxima of Variable Stars of Short Period not of the Algot Type. 





Unless otherwise indicated the times of maxima only are given; and the times 
of minima may be found by subtracting the interval printed in parentheses under 
the names of the stars. 


RW Cassiop. T Velorum W Virginis X Vulpeculze 5 Cephei 
d h 
(% 19) au (Ss b) (2 1} is 10) 
Dec. 14 22 Dee. 2 12 Dec. 10 19 Dee. 3 6 Dec. 5 1 
29 17 8 3 28 2 9 14 i0 10 
12 19 15 21 15 19 
RX Aurigz 17 10 V Centauri 22.5 21 63 
(—4 0) 22 1 (—1 11) 28 13 26 12 
Dec. 4 16 26 17 Dec. 1 22 31 21 
16 ‘ 31 8 7+ 26 aie fe 
27 «22 W Carinz 12 22 V A ulpeculae ' mente 
: (—1 @ 18 10 Minimum py 5 10 
ae hUh ae ag ™= = 2S 10 9 
p ‘ ‘ i ‘ - 
Dec. 4 4 13 9 29 10 if, 15 9 
8 oO 17 11 X Cygni 20 9 
11 21 °1 5, RTriang.Austr. = i 25 8 
m4 <i <0 i-t gy Dee. 9 8 30 68 
15 18 25 4 Dec 9 9 95 17 
19 14 ea" 2 _— 
23 11 29 13 6 6 X Lacertae 
a > Muscie 9 16 VY Cveni Minimum 
: +i 8 = 3 (2 f4) Dec. 1 18 
is me 16 10 pec 4 18 7 8 
— ‘ a ee 19 2 12 15 12 15 
W Geminorum 26 22 on OF = 2» 18 » 
(—2 22) r Crucis a ge 20 11 ae. ale 
Dec. 1 4 is a 26 14 28 g 23 12 
9 2 De. 3 23 30. 690 28 23 
iz «68 10 17 ll sate RS Cassiop. 
24 22 24 4 S Triang.Austr. VZ Cygni D ia “S 
30 22 2. 27 ce. gat ee 
¢ Geminorum R Crucis Dee. 83 19 Dec 2 = 7 8 
(—5 0) (—1 10) 7 32 13 15 
Dec. 10 10 Dec. 1 16 16 11 1“ i 19 22 
20 14 7 12 22 19 > a 26 5 
30 18 13. (7 28 2 ~ es RV Cassi 
‘ 2 0 XN assiop. 
The . 19 3 ‘ (—7 1 
= Coniep. 24 23 S Norme aad Dec. 1 "2 
Dec. 12 2 30 9 (—4 10) 13 #11 
Jan. 2° 9 SCrucis Dee. R. = Y Lacertae 25 14 
(—1 12) ‘ ‘ (—1 10) T Vulpeculae 
V Carine Dec. 1 os 29 7 Dee. 4 9 (1 10) 
(—2 4) 9 Li 8 16 Dec. 5 10 
Dec. “a 14 a . « Pavonis i3 Oo 9 21 
i 5 2 (—1 7) a 6S 14 7 
18 O 19 19 Dec. 8 5 21 15 18 18 
24 16 24 11 17 7 25 23 23 4 
ae 29 4 26 9 30 66 27 15 
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Maxima of Variable Stars of Short Period not of the Algol Type. 


WZ Cygni 


Alternate 
Minima 

d h 

Dec. 1 8 

oS 42 

3.416 

4 20 

6 0 


Approximate 


Name. 


h 
X Androm. 0O 
T Androm. 
T Cassiop. 
R Androm., 
S Ceti 
Y Cephei 
U Cassiop. 
RW Androm. 
V Androm. 
RR Androm. 
RV Cassiop. 
W Cassiop. 
RX Androm. 
Z Ceti 1 
U Androm., 
S Piscium 
S Cassiop. 
U Piscium 
R Piscium 
RU Androm. 
Y Androm. 
X Cassiop. 
U Persei 
S Arietis 
R Arietis 
W Androm. 
Z Cephei 
o Ceti 
S Persei 
R Ceti 
RR VPersei 
U Ceti 
RR Cephei 
R Trianguli 
T Arietis 
W Persei 
U Arietis 3 
X Ceti 
Y Persei 
R Persei 
T Tauri 4. 
R Tauri 
W Tauri 
S Tauri 
T Camelop. 


RX Tauri 


WZ Cygni 
d 
Dec. 7 & 
8s 9 
9 13 
10 17 
5 eg | 
13 1 
14 5 


Continued. 

WZ Cygni WZ Cygni 

d h i h 

Dec. 15 9 Dee 23 13 
16 13 24 17 

ay (47 25 21 

18 21 27 1 

20 1 2k 6 

21 5 29 10 

22 ) 30 14 





WZ Cygni 
da h 
Dec. 31 18 


TX Cygni 
Dec. 


3 22 
18 15 


Magnitudes of Variable Stars on October 1, 1908. 
(Communicated by the Director of Harvard College Observatory, Cambridge, Mass.] 


R.A. 
1900. 
m 
10. 
17.2 
ie £ 
18. 
19.0 
31.3 
40. 
41.6 
44. 
45.5 
47.1 
49. 


x 


on 
Chk wWOXAWHM 


~ 
ie b 


= 
= 
HOfONC 


S 


ib 


, 


Noe 
OPS 
cuo 


bt — 
bo or) 
~ Mh’ 


t . 
Demet 


Decl. 

1900 
+46 27 
+26 26 
+55 14 
+38 1 
— 9 58 
+79 48 
+47 43 
+32 8 
+35 6 
+33 50 
+46 53 
+58 1 
+40 46 
— 2 1 
+40 11 
t 8 24 
+72 5 
+12 21 
+ 2 22 
+38 10 
+38 50 
+58 46 
+54 20 
+12 3 
+24 35 
+43 50 
+81 18 
— 38 26 
+58 8 
— 0 38 
+50 49 
—13 35 
+80 42 
+33 50 
+17 6 
+56 34 
+14 25 
— 1 26 
+43 50 
+35 20 
+19 18 
+ 9 56 

15 49 
+9 44 
+65 57 
+8 9 





M 


10.8d 
11:23 
8.2 
8.0d 
11.07 
9.0 
13.01 
liL.id 
LL22 
10.6d 
12.5 
9.0 
12.6d 
11.8d 
12.4 
12.0 
10.0d 
<12.0 


11.8d 
12.0 


agn. 


Name. 


I 
X Camelop. 4 
V Tauri 

R Orionis 
R Leporis 
V Ortonis 
T Leporis 
R Aurigae 
S Aurigae 
W Aurigae 
S Orionis 

T Orionis 
S Camelop. 
RR Tauri 
U Aurigae 
— Aurigae 
U Orionis 
V Camelop. 
Z Aurigze 

X Aurigae 
— Aurigae 
V Aurigae 
V Monoc. 
W 


6 


Monoc. 


| S Lyncis 


X Gemin, 
Y Monoe. 
X Monoc. 


i R Lyncis 


RS Geminorum 
V Can. Min. 7 
R Gemin. 
RCan. Min. 
RR Monoc. 
V Gemin. 

S Can. Min. 
T Can. Min. 
U Can. Min. 
S Gemin. 

T Gemin. 

R Cancri 

V Cancri 
RT Hydrae 
U Cancri 

X Urs. Maj. 
S Hydrae 

T Hydrae 


1 


R.A. 


1900. 


m 
326 
46.2 
§3.6 
55. 
0 
Q. 
9.2 
20.5 


LOUOT ee Oo et 
pat 


_ noo t 


~ 
pos 


_ 
Cw 


ow 


mie 


Dee Coat -r-3t 


ho eo os 


) 
— 


30.0 


48. 
30 


Decl 
1900 
+74 56 
+17 22 
+ 7 59 
—14 57 
+ 3 58 
—22 2 
53. 28 
+34 4 
+36 49 
— 4 46 

5 &2 
+68 45 
+26 19 
+3 59 
+31 39 

30 10 
+74 30 
+53 18 
+50 15 
+47 47 
+47 45 

2 9 
— 2 r § 
+538 0 
r3s0 23 

1k 23 
— 8 56 
155 28 
+30 40 
+ 9 2 
+22 52 
+10 11 
+1 17 
+33 17 
+ 8 32 
+11 58 
+ 8 37 
+23 41 
+23 59 
+12 2 
+17 36 
— 5 59 
+19 14 
+50 30 
+ 3 27 
— 8 46 


Magn. 
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Approximate Magnitudes of Variable Stars on Nov 


R. A. 
1900. 


Name. 


T Caneri 

W Cancri 

Y Draconis 

R Leo. Min. 
R Leonis 

V Leonis 

R Urs. Maj. 1 
T Urs. Maj. 12 
S Urs. Maj. 
Urs. Maj. 
Urs.Min. 13 
Can. Ven. 
Bootis 

J Urs. Min. 
5 Bootis 

Vv Bootis 

R Camelop. 
R Bootis 

S Serpentis 
S Coronae 
S Urs. Min. 
R Coronae 
X Coronae 
R Serpentis 
V Coronae 
R Herculis 1 
RR Herculis 
U Serpentis 
RU Herculis 
W Coronae 
U Herculis 
SS Herculis 
W Herculis 
R Draconis 
S Herculis 
RV Herculis 
R Ophiuchi 
RT Herculis 
Z Ophiuchi 
RS Herculis 
RU Ophiuchi 
RS Ophiuchi 
RT Ophiuchi 
T Draconis 
— Draconis 
RY Herculis 
V Draconis 
T Herculis 
W Draconis 
X Draconis 
RY Ophiuchi 
W Lyrae 

SV Herculis 
T Serpentis 
RZ Herculis 
X Ophiuchi 
RY Lyrae 
RW Lyrae 
Z Lyrae 

RX Lyrae 
RT Lyrae 


tDaANAADR 


) 


17 


18 


14 


m 
51.0 
4.0 
31.1 
39.6 
42.2 
54.5 
37.6 
31. 
34. 


pt et CO 
Ij lo 


ee 
or or nel) ‘ 
el ON ol ld 


oO aad 
Oo ugis) 


PP PIOSOP 


bo 


IDADEREENDDDUNOE 





te 
— bo 


Di 


Decl. Magn. 
1900. 
° , 
+20 14 9.0 
+25 39 <12.2 
+78 18 13.0d 
+34 58 10.67 
+11 54 7.67 
+21 44 12.0 
+69 18 8.9d 
+60 2 8.0 1 
+59 2 11.632 
+61 38 8.0d 
+73 56 10.07 
+40 2 9.81 
+:i3 59 <13.0 
+67 15 9.61 
+54 16 13.0d 
+39 18 7.8 
+84 17 13.3d 
+27 10 9.8d 
+14 40 10.5d 
+31 44 12.5d 
+78 58 10.6d 
+28 28 6.0 
+36 35 10.4d 
+15 26 10.2d 
+39 52 11.27 
+18 38 <13.5 
+50 46 8.6d 
+10 12 12.6d 
+25 20 7.87 
+38 3 9.3d 
+19 7 8 4d 
+ 7 8 9,2 
37 32 8.5d 
+66 58 8.81 
L415 7 8.67 
Hai 22 11.01 
—j5 88 8.73 
+27 11 13.21 
+ 1 37 8.2d 
+23 1 98d 
+9 30 10.4d 
— 6 40 11.4 
ran 2 13.5 
+58 14 10.5 
58. 14 10.5 
+19 29 9.5a 
54 53 13.0 
31 0 9.51 
+65 56 13.0 
L66 8 13.0d 
3 40 1.30d 
+36 38 9 8d 
24 58 13.0d 
+ 6 14 11.61 
+25 58 12.0d 
+S 44 8.8d 
+34 34 12.27 
13 32 13.3 
+34 49 12.7d 
Se 42 i241 
37 22 10.47 


Name. 


h 
R Aquilae i8 
V Lyrae 
RX Sagittarii 
RW Sagittarii 
S Lyrae 
RS Lyrae 
RU Lyrae 
U Draconis 
W Aquilae 
T Sagittarii 
RY Sagittarii 
R Sagittarii 
S Sagittarii 


| Z Sagittarii 


TZ Cygni 
T Sagittae 
TY Cygni 
R Cygni 
RV Aquilae 
RT Cygni 
TU Cygni 
X Aquilae 


x Cygni 19 
RR Aquilae 
RS Aquilae 

Z Cygni 

SY Aquilae 20 


S Cygni 

R Capricorni 
S Aquilae 

RU Aquilae 

Z Aquilae 

RS Cygni 

R Delphini 
RT Cz apracornt 
SX Cygni 
WX Cygni 

U Cygni 

RW Cygni 

RU Capricorni 
Z. Delphini 

ST Cygni 

Y Delphini 

S Delphini 

V Cygni 

Y Aquarii 

T Delphini 

V Aquarii 

W Aquarii 

U Capricorni 
V Delphini 

T Aquarii 

RZ Cygni 

X Delphini 

— Delphini 

R Vulpeculae 
V Capric. 21 
TW Cygni 

X Capricorni 
X Cephei 

RS Aquarii 
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Do DDHOwBEUANKSNH DAWEH 


9 


2 ¢ 
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Decl. 
1900 
° 
+ 8 
+29 
--18 
—19 
+25 
+33 
+-41 
4-67 
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—17 
—33 
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13.0 
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3d 


vw 


= tS 
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3.0 
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Approximate Magnitudes of Variable Stars on Nov. 1, 1908—Con. 


Name. | eS Decl. Magn. Name. Rm... Decl. Magn. 
1900. 1900 1900, 1900. 
h m - x h m wf 

ZCapricorni 21 50 —16 35 11.2d S Lacertae 22 24.6 +39 48 12.2d 
R Equulei 8.4 +12 23 10.4d R Lacertae 88.8 +41 51 12.2d 
T Cephei 8.2 +468 5 8.6d S Aquarii 51.8 —20 53 <12.4 
RR Aquarii 98 — 3 19 10.4d RW Pegasi 59.2 +14 46 12.0d 
X Pegasi 16.8 +14 2 128d R Pegasi 23 16 +10 O 7%.7i 
T Capricorni 16.5 —16 35 12.0  V Cassiop. 7.4 +59 8 12.2 
Y Capricorni 28.9 —14 25 12.0 W Pegasi 14.8 +25 44 9.51 
S Cephei 36.5 +78 10 9.0d S Pegasi 15.5 + 8 22 12.2 
RR Pegasi 40.0 +24 33 <13.4 ST Androm. 33.68 +35 13 9.21 
V Pegasi 56.0 + 5 38 9.07 R Aquarii 38.6 —15 50 10.1 
U Aquarii 57.9 —17 6 11.6 Z Cassiop. 39.7 +56 2 11.0 
RT Pegasi 59.8 +34 38 10.57 RR Cassiop. 50.7 +53 S$ 12.7 
T Pegasi 22 4.0 +12 3 <13.2 Z Aquarii 47.1 —16 25 8.1 
Y Pegasi 6.8 +13 52 11.0 V Ceti 52.8 — 9 31 13.0 
RS Pegasi 7.4 +14 4 <13.5 R Cassiop 53.38 +50 50 9.01 
X Aquarii 13.2 —21 24 12.0 Z Pegasi 55.0 +25 21 10.51 
RT Aquarii 17.7 —22 34 94 W Ceti 57.0 —15 14 17.5 
RV Peyasi 21.0 +29 58 9.07 Y Cassiop. 58.2 +55 7 <13.0 


The letter 7 denotes that the light is increasing, the letter d that the light is 
decreasing, the sign<, that the variable is fainter than the appended magnitude. 

The magnitudes given above have been compiled by Mr. Leon Campbell of 
the Harvard College Observatory, from observations made at the Whitin and 
Harvard Observatories. 





GENERAL NOTES. 





Dr. Luiz Cruls’ Death. The sad news of the death of Dr. Luiz Cruls, 
Director of the Observatory at Rio de Janeiro is announced. Dr. H. Morize 
succeeds the late Professor Cruls in the directorship of the Observatory. 





Dr. Kurt Wegener will relieve Dr. Angenheister of the direction of the” 
Simoan Observatory of the Gétlingen Academy of Sciences. 





Pocket Compass Sun- Dial of 1451. An illustrated interesting article 
on the Pocket Compass Sun-Dial of 1451 is the leader in the September number of 
Terrestrial Magnetism and Atmospheric Electricity. 

Ephemeris of Minor Planet Diana (78) is just received. It covers 
the months of November and December of 1908. The computation is by Prof- 
essor Dubjago from elements in Jahrbiich for 1919. 





Sun-Spots and the Weather. We notice by the California papers 
that Rev. Jerome S. Ricard, director of the Santa Clara College Observatory, in 
California has become apparently a successful reader of sun-spots so that he can 
predict the weather for two weeks in advance on the Pacific slope. Since pre- 
dictions by Mr Ricard’s plan are, at least, nine days longer time ahead than 
the Government Signal Service can do, it is desirable to know how he {does it. 
Without hazarding opinion in regard to its accuracy, we give his own words as 
follows :— 


“A seven-year period of solar observation has been convincing, beyond the 
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possibility of a rational denial, that, when sun-spots, or groups of them, are 
approaching the western limb of the Sun, being, say, four, three or two days 
from it, new low pressures, which are coincident with warm waves, become 
visible on the weather map, so far as concerns the Pacific states. When they 
become very near the western limb and disappear, a new high pressure, making 
an area of cool or cold weather, becomes visible. 

A new low area, with its invariable companion, the new high area or the 
old one modified, constitute a ‘meteorological distance.’ 

In order to foretell disturbances about a couple of weeks ahead of time: 
we have only to watch the surface of the Sun carefully—which we do here every 
day by taking a photograph or a hand-sketch of the surface. 

Apply to the photograph or the sketch the usual methods for determining 
the necessary latitudes and longitudes, and one can find when the spot or the 
group of spots should disappear. That will be the date of arrival for the cool 
wave; three, or at the most four, days previously will mark the entrance of the 
warm wave. 

There is a somewhat easier way: After learning for how many daysa 
spot has been on, subtract that number from 121% days, the period during which 
a spot passes across the visible solar hemisphere. The balance is the time for 
the cool wave to set in, with the warm wave calculated as I have suggested.” 





Brilliant Meteor. A brilliant meteor was seen here on Tuesday evening, 
October 6, at about 10:02 (standard time.) It was intensely white, brighter 
than the Moon, although in size apparently equal to only one fourth of the 
Moon’s disk. Its motion was rapid, the duration of visibility being estimated 
as five seconds. The trail was red, like sparks of fire, and disappeared very 
quickly. The bright moonlight made it impossible to see faint stars near its 
path, but as nearly as we could tell it appeared at R.A. 0" 30™, Decl.—28°, and 
disappeared at R.A. 1" 15™, Decl.—35 

Mount Holyoke College, ANNE SEWELL YOUNG. 
South Hadley, Mass. 


The Pope and the Comet. An intelligent reader of this magazine calls 
attention to an article that appeared in our October number under the title, 
‘The Pope and the Comet,”’ and wonders if it could have been inspired, as to 
any part of it, from what he had written for the June-July number. The lead- 
ing paragraph in that article was as follows:— 

“It seems that no article can be written on Halley’s comet without bring- 
ing in the oft-told story of the bull which Callixtus III so ineffectually launched 
against it, or of the Angelus bells which were rung to frighten it away, or of 
the prayers which were to deliver the Christian world from the Devil, the Turk 
and the comet. The truth-loving reader will therefore, be probably most in- 
tensely surprised when he hears, as an actual fact of sober history there is no 
truth whatever in the story, not even in its least details.”’ 

If he was meant to be included our correspondent fittingly replies in the fol- 
lowing words: 

“The only reference that I can find, in your magazine, to Pope Callixtus III 
and Halley’s comet is in my article in the June-July number. I can not see how 
anyone can twist my statement inte saying that the Pope launched a _ bull 
against the comet or that the bells were rung to frighten the comet. What I 
said is as follows: ‘Alfonso Borgia was pope under the title of Callixtus III. 
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He ordered the Ave Maria repeated three times a day instead of two and to 
the prayer was added—‘Lord save us from the Devil, the Turk and the Comet.’ 
He ordered the church bells, rung at noon, which was the beginning of a prac- 
tice stillcommon in Christian countries.’ 

“I do not understand that the noon bells were rung to frighten the comet, 
but to remind the faithful to repeat the prayer. I venture to say that no seri- 
ous writer has ever claimed that Calixtus III issued a bull against Halley's 
Comet.” 





A Brilliant Meteor.—On September 4, 1908 at 8" 28" Eastern Mean 
time a very large meteor was seen all over New England. Evidently its course 
was nearly from West to East. As seen from Taunton it was in the north- 
east. Very sluw in its flight, it was perhaps seen for 15 seconds in all. It passed 
just under a Persei and just over 8. It was seen here starting from about right 
ascension 4" + 60° declination and passed to 2" 42" 434°. I have correspond- 
ed with every one I have heard of as seeing this meteor but have not yet dis- 
covered any one who noted its path among the stars. 





— 


Note on Telescopic Meteors.—In Popular Astronomy No. 141 I drew 
attention to the great number of meteors seen while comet sweeping during 
the last two summers. I have kept a more systematic count of those seen and 
find that my former estimate of two per hour holds very well. 
August 2, 1907, 16 were counted in two hours of observing. 
hour gone by without seeing at least one. 


One one night» 
In no case has an 


As bearing on the apparent are of these telescopic meteors I have several 
times seen them start and disappear within the field of the comet seeker, that is 
they were less than 11% in their visible flight. Another interesting observation 
was of the large apparent diameter of a few of them. They were not lines of 
light but bands of light in one case having a breadth of at least 1’ of are. 


JoeL H. METCALF. 
Taunton, Mass., Oct. 7, 1908. 





Relief in Lantern Slides. Autochrome lantern slides, which are much 
in evidence just now at the exhibition of the R.P.S. at the New Gallery, very 
frequently show an almost startling effect of relief on the screen and a similar 
appearance is also very often observable with color slides made by the Sanger- 
Shepherd and other processes. Monochrome slides give the effect only sometimes, 
and it will generally be most often observed in the slides of some particular 
worker. At one lecture it may be so striking as to give rise to comments 
among the audience, while at another lecture given by some one else not a single 
slide may showit. We have frequently been asked to explain this effect, which the 
average man wrongly describes as “‘stereoscopic,’’ and the fact that it is so com- 
mon with color slides and so uncommon with monochrome images suggests a 
very sufficient reason. It is simply because the color slides are truer in their rep 
resentation of distance than the monochrome slides, or, in other words, be 
cause they give truer perspective. Truth of outline is not sufficient in itself to 


give true perspective. Colors and color values also play a most important 
part, and if they happen to be false the effect of solidity or distance vanishes 
even though the linear perspective is true. In acolor slide there is no transla- 
tion of color into monochrome, and therefore if the colors themselves are truly 


nl 
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represented and correctly graded the perspective should be true. On the other 
hand, in a monocbrome slide, in spite of all the glib talk we hear with regard to 
color values, colors are often wrongly translated, and the perspective is upset. 
Some careful workers avoid this blunder, but others take no precautions, while 
many are quite unable to distinguish bet:veen true and false values, and their 
slides as a consequence are untrue in their perspective, and fail to give realistic 
relief. It is quite easy to go wrong in the color perspective in a color slide, but 
the faults are more obvious, and it is much easier to obtain correct resuits 
than in monochrome work. Therefore color slides, as a rule, show more relief 
than ordinary slides. Few people realize the amount of apparent relief that 
can be produced as the result of true perspective alone, and quite independently 
of binocular vision. —British Journal of Photography, Oct. 2, 1908. 





The Brightness of the Zodiacal Light. We have noticed in recent 
scientific publications that some writers have been comparing the brightness 
of the Zudiacal Light with that of the brighter portions of the Milky Way. In 
a recent article, Mr. Gore, of England, says: ‘In the west of Ireland I have 
seen it (the Zodiacal Light) nearly as bright as the brighter portions of the 
Milky Way. In his Astronomy for Amateurs, J. A. Westwood Oliver says: 
“In the brighest visible part of it, the Zodiical Light is several times as bright 
as the brightest part of the Milky Way visible in northern latitudes.” 

This last view accords well with personal observations at the latitude of 
Northfield, Minn., (+44° 28’) when portions of the Zodiacal Light and those 
of the Milky Way are sometimes in positions to compare favorably. It is a 
wonder that writers on these phenomena have so little to say about their 
comparative brightness. The omission is also noticeable in the best text-books 
of Astronomy. 

If the Zodiacal Light is an object whose light varies, then it would not be 
easy to make a general comparison. If any one of the more probable theories 
put forward for the explanation of the Zodiacal Light is true, it might vary in 
the amount of its light. If so a comparison at any particular time would not 
settle the question very satisfactorily 


Earl of Rosse. Through the kindness of J. A. Brashear, Pittsburgh, 
-a., we have received a full account of the death of Clarence Parsons fourth 
Earl of Rosse; who died at his Irish seat, Birr Castle, Sunday August 30, 19C8. 
Elsewhere in this number we give extracts from the account that appeared 
in the King’s County Chronicle September 3, 1908. 

In a private letter from Mr. Brashear accompanying the clipping, he gives 
some interesting facts about Lord Rosse, which have come to him through 
his own personal acquaintance with that distinguished man. He 


says: “I 
knew Lord Rosse personally. He was one of the finest of 


characters and I 
cannot forget his most kindly and earnest invitations personally extended 
to me to make a visit to Parsonstown, when I was last in England, and 
how I regret that my time was so limited I could not do so.” 





Teaching of Mathematics and Physics. In Science Oct. 2, p. 448, 
W. S. Franklin has said some true things that can not be emphasized too 
strongly. He says: ‘In the old days mathematics was indeed the only scien- 
tific study which could be made definite and exacting.’’ Nowadays, however, 
nearly every technical subject which is taught in the engineering school can be 
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made as exacting as mathematics and, above all, the elementary sciences of 
physics and chemistry have been reduced to a basis which enables these 
sciences to be presented in a way which, in my opinion, must soon entirely 
revolutionize technical education. I believe that our engineers and many of 
our engineering professors fail to realize the change that bas taken place in 
the technical possibilities of elementary physics, in the last ten or fifteen years, 
and therefore we find these men expecting our teachers of mathematics co lift 
themselves and a large superstructure by pulling on their boot straps, these 
faithful teachers being held responsible for the most serious faults which un- 
derlie technical education. Let the heads of our technical schools look rather 
to their teachers of physics, demanding of them the best that modern science 
teaching can give, and allowing them the necessary time to accomplish what 
is desired. , , , On p.450 Mr. Franklin further says:—‘‘As a teacher, Iam 
concerned with average men; and every year I am more and more amazed to 
see the feebleness with which men hold things in the mind, and more and 
more impressed with the tremendous power with which men hold things in 
the hand, a power which, as Plato says, encompasses with eternal security 
an ancient polity and divisions of rank founded on possession, but which also, 
alas! as Ruskin says, too often takes the name of Christ in vain, and leagues 
itself with his chief enemy covetousness which is idolatry.”’ 

This entire paper is clear, strong, decisive and very suggestive 


in many 
kindred lines. 





Comstock’s Ficld Astronomy for Engineers. We are in receipt 
of a copy of Comstock's Field Astronomy for Engineers which is a revision of 
a text-book published by the same author with same title in 1902. This revised 
book has given the author an opportunity to introduce into it such changes: 
without modifying its scope or plan, as he thinks will increase its usefulness, 
The most marked changes occur in the following articles: 

“The relation of Sidereal to Mean Solar Time,”’ is better stated in the new 
edition, because the mathematical part is improved. ‘Refraction’ is the title 
of another article that is changed in regard to one formula « hich the author 
claims is accurate to half a second of are down to altitudes greater than 20 
In his knowledge of refraction in recent years, the author has been regarded as 
good authority. The section dealing with the ‘Orientation by Polaris” is much 
changed for the better because of simplicity and precision in treatment. The 
same may be said in regard to the sections treating of ‘Azimuth observations 
at Elongation” and “Time and Azimuth from Two Stars." 

As in the previous edition, there are many illustrations of instruments used 
in field work, in the revised text which make it a useful reference book for the 
practical engineer. The author has also furnished tables at the end of the 
volume, which, for the first time, as far as we know, make it possible for 
the engineer or surveyor to determine time, latitude and azimuth with a fair 
degree of precision without access to an almanac for the star codrdinates. If 
he so desire, he may use observations of the Sun for the same purpose and 
reduce them by means of any common almanac that happens to be at hand. 
While this is of small consequence at an Observatory, it is quite otherwise in 
the case of men in the field who are not provided with the professional outfit 
of the astronomer. 

Our readers will also be interested in the table of differential coéfiicients, and 
the new method of treating azimuth observations of a cireumpolar star made 
near elongation, 

On the whole, Professor Comstock has done excellent service for engineering 
science in bringing out so good a text-book as this which he has recently revised, 
made more complete and somewhat enlarged. 

The publishers are Messrs. John Wiley and Sons, of New York and London, 
1908. Price is $2.50. 








